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THE COAL FIELDS OF MANITOBA, SASKATCHEWAN, AL¬ 
BERTA, AND EASTERN BRITISH COLUMBIA. 


D. B. Dowmng, 

INTRODUCTION. 

This report is intended ns a concise statement of (he area and probable 
contents of the various coal fields of the middle portion of Canada. In 
its preparation, many published reports giving details of the thickness 
of seams and character of the enclosing rocks have been consulted, and 
references to these added; so that they may be further studied. No 
attempt is here made to treat the subject in detail, except as regards the 
character of the coal. 

The analyses already published are scattered throughout many reports, 
and an effort has been made here at a compilation of this material, in 
the form of tables of analyses; while for the purpose of comparison, other 
North American and foreign coals have been added. 

Location and Area. 

In Manitoba, the coal-bearing rocks occupy a small area in the southern 
part, underlying an elevated portion called Turtle mountain. Thin 
seams outcrop around the base of this hill, and it is probable that others 
may be found higher up its slopes. With our present knowledge we can 
define an area of about forty-eight square miles near the western end of 
this hill as being available for mining. 

The Saskatchewan areas lie principally in the southern part, and are 
being mined on the Souris river. The elevation known as the Coteau is 
also composed of coal-bearing rocks, which continue westward in the 
Wood mountains and Cypress hills. This area, although not well pros¬ 
pected, contains possibly 4,000 square miles within which coal may be 
found. Between the two branches of the Saskatchewan river there is 
an area of possible coal-bearing rocks; but the horizons having good 
workable seams farther west, appear in this area to be rather poorly 
supplied, so that the value of this part as a coal field is problematical. 

The Province of Alberta, as will be seen from the accompanying map, 
is liberally supplied with coal areas. The western border of the southern 
part of the Province consists of several ranges of mountains, formed gen¬ 
erally of rocks which were originally the floor on which the coal formations 
were laid down. The elevation of the coal formations subjected them to 
greater denudation than the harder rocks beneath, consequently little of 
tills material is left; but in the wider valleys remnants are still found. 
These, from the superior quality and amount of coal, form very valuable 
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eon 1 Holds. The foothill hell, although not well prospected, will he found 
to contain many valuable a reus in which a softer grade of coal may he 
found. 

East of the foothill area, lies a great extent of coal-hearing rocks which 
arc comparatively undisturbed. The coal in this region is well suited 
for domestic use; and as it is within the settlement belt, where wood is 
scarce, a demand for it is assured. These areas are delineated on the 
map, and may he referred to as the Edmonton coals. They extend north 
from near the International Boundary to near the Peace river, covering 
an area of at least 10,000 square miles. 

Another coal formation occupies the southeastern border of the Pro¬ 
vince, with an area of 5,000 square miles; the seams in this are of more 
value in the southern portion than farther north, or east. The principal 
mines of this area are to he found near Lethbridge. 

The eastern British Columbia, areas arc discussed in connexion with 
the foregoing, principally on account of their importance; hut also from 
the fact that, their structure is intimately related to that of the Alberta 
areas within the mountains. The valley of Elk river, which heads near 
the source of the Kananaskis, and occupies the same valley as the upper 
part of Ihc latter stream, has exposures of coal-bearing rocks of the same 
horizon as those being mined in Alberta, at Camnore, Bankhead, Blair- 
more, and Coleman. 

11 istorical Summartj. 

Many of the published accounts of pioneer journeys contain refer¬ 
ences to the presence of coal scams. This was to be expected from the 
fact that, many of the exposures on the stream banks were plainly in 
view, and some of them were probably on fire. 

The earliest mention of coal in the central part of the continent was, 
probably, that by Sir Alexander Mackenzie in 17S9; of a coal seam on 
Great Bear river in the north. In the eastern part of Canada, under 
the French occupation, coal was mined before this time, near the mouth 
of Salmon river in New’ Brunswick. 

The earliest intimation of the area under discussion is probably that 
which is to he found on a map furnished by Arrowsmith, for Mackenzie’s 
voyages through North America, published in 1 SO 1; and a later edition 
by Arrowsmith published in 1811, on which is shown l’eter Fidlcrs 
route across the plains, in 1793. These both show’ that coal had been 
observed on the lied Deer river, somewhere near the mouth of the Pose- 
bud. 

David Thompson, one of the early pioneers, in 1S00 made a trip from 
Rocky Mountain House down the Saskatchewan, and noted the coal 
seams; but his journal is still unpublished. 1 Alexander Henry, trading 
for the North West Company, records coal at Rocky Mountain House, 
and mentions seeing in 1811, during his journey down the river, the thick 
seam near Goose encampment: which he estimates at about 30 feet 
in thickness. 2 

1 Annual Report Geo. Sure., Can., Vol. II.. p. S E. 

- New Li^lit on the Early History of the Greater North West, by Elliott Ooues, 
Vo). SS, pp. 702 and 741. 



COAL FIELDS OF MANlTOliA, ETC. 


0 


The coal at Edmonton was noted by Sir George Simpson, in lS-11; 1 
and ten years later, Sir John Kieliardson obtained specimens, and con¬ 
sidered them to be of the same horizon as the coal on the Mackenzie 
river." 

lather Dc Sinet crossed the mountains iroin the westward in 184.5, 
passing Rocky Mountain House. In the foothills, or in the vicinity of 
the mountains, coal was seen on some of the streams—probably branches 
of the Red Deer river." 

In 1S57, Sir James Hector found coal at Souris river near the present 
mines. In 1S5S, he described the coal at Edmonton, and also that on 
the Red Deer river south of Edmonton: remarking that the coal at Ed¬ 
monton was in use in the forges, and had proved satisfactory. In 1S00, 
he saw the coal seams on the Athabaska and on the Pembina near where 
the Grand Trunk Pacific railway crosses that stream.' 

In 1S03, Lord Milton and Dr. Cheadle recorded the use of coal in the 
forges at Edmonton, from the seams in the river bank, and also mention 
seeing thick coal seams on the Pembina,.' 1 

Dr. Grant in “Ocean to Ocean”—the record of Sir Sandford Fleming's 
trip across the continent in 1S72—also refers to the Edmonton and Pem¬ 
bina coals, and to the reported occurrence of vast beds of coal on the 
Rrazcau. 

In JS73, Dr. A. R. C. Sclwyn descended the Saskatchewan, and recorded 
in much greater detail the coal seams on this river. This is the first 
report by an officer of the Canadian Government. It is accompanied 
by a report on the coal of the Dirt hills in Saskatchewan, by Dr. R. Bell." 

Discoveries of coal near the International Boundary were made during 
the progress of the survey of this line. Attached to the commission as 
naturalist, was Dr. G. M. Dawson, who reported very fully on the geology 
of the country, and paid special attention to the evidences of coal under¬ 
lying the plains. The coal at Roche Percee, discovered in 1S.57, was 
fully reported upon, and analyses made. In the vicinity of Milk river, 
small coal seams were noted for the first time." 

The coal scams at Blackfoot crossing were recorded by Prof. John 
Macoun in the report of the Canadian Pacific Railway survey for 1879. 

Earlier Mixixc. 


Previous to the advent of the railway there seems to have been very 
little attempt at mining, although it is believed that about the year 18S0 


'Narrative of a Journey Round the World, 1S41-2, by Sir George Simpson. 
Vol. I., p. 101. 

'-Journal of a Boat Voyage through Ruperts Land, p. 195. 

“Oregon Missions, by Father P. J. De Smet, New York, 1S47, pp. 150-100. 
"Papers relative to the Exploration, by Capt. Palliser, London, 1S59, pp. 22, 


Further Papers relative to the Exploration by Capt. Palliser, London, 1SC0, 
p. 25. 

“The North West Passage by Land, by Milton and Cheadle, London, 1SG5, 

p. 201. 

"Report of Progress, Geol. Surv. Can., 1S73-74. pp. 1G-S7. 

7 British North American Boundary Commission. Report on the Geology and 
Resources of the Region in the Vicinitv of the Forty-Ninth Parallel, bv G. M. 
Dawson, Montreal, 1S75. 
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some coal was shipped by barge from .Roche Percee down the Souris; 
but the venture was probably not very successful. 

Subsequent development in coal mining followed railway extension 
very closely. In 1S88, coal was discovered near Banff, on the Cascade 
river, opposite the present Bankhead mines. Mining here was, however, 
discontinued as soon as the seams were discovered near the railway at 
what was afterwards called Anthracite. This mine was leased in 1891 
to II. W. McNeil & Co., who continued mining until 1904. 

The coal mines at Lethbridge were preceded by primitive attempts 
at mining from the banks of the river. After a company was formed 
and plant erected the industry began to assume importance, and ship¬ 
ment may be considered to have commenced about the year 18SG. 

The well established mining industry at Canmorc commenced about 
18SS, at what is known as the Cochrane mine, a mile up the river from 
the present slope. In 1S91 the Canadian Pacific railway built a spur 
down the river to the month of the gully opposite White Man pass, where 
the present mining plant is installed. An extension south to the Sedlock 
prospect was finished in 1907, thus opening another new mine. 

A mine near Cochrane was opened in 1SS5, known as the Bow River 
mine. This was closed in 1SSS, and another opening made nearby for 
a new company; but for many years this has been closed. 

Near Medicine Hat, the coal seams on the Saskatchewan have been 
mined since 1SS3. The most prominent are in the neighbourhood of 
Stair. 

The Crowfoot seams were worked in a desultory manner by the Black- 
foot Indians, and for a time the Canadian Pacific railway made attempts 
at mining on Crowfoot creek, north of the railway, commencing opera¬ 
tions in 18S8. 

The progressive development of the Edmonton mines closely followed 
the growth of the settlement. With the advent of the railway they 
rapidly increased in importance, and by consolidation, and increase of 
capital, their operations were placed on a more permanent basis. 

Ivneehills mines were opened in 1893, but as they are far from a rail¬ 
way, they have—by' the primitive means used—taken out only enough 
coal to supply the immediate settlers. 

The greatest amount of mining has been along the line of the Crows 
Nest branch of the Canadian Pacific railway, in the mountains. This 
followed immediately on the completion of the railway, and practically 
within recent years. 

In Manitoba, there was promise at one time of a mine at the west 
end of Turtle mountain, south of Goodlands. About 1890, several 
holes were bored, and a shaft put down; but for some reason the industry 
was discouraged. South of Deloraine, coal has been taken from a couple 
of thin seams for several years, but there has been no continuous mining. 

SUAIMAnr, AND CONCLUSIONS. 

The geological structure of the area was roughly outlined by Sir James 
Hector, but to Dr. G. M. Dawson, R. G. McConnell and J. B. Tyrrell 
fell the lot of making the detailed examinations which gave us a true 
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insight into the struct lire unci (trail distribution of the measures. The 
coal is found in three distinct horizons in the Cretaceous, separated by 
shales of murine origin. The lowest is practically the base of the forma* 
lion, mid is considered Cretaceous from its fossil flora; though it lies 
just above the hernia shale, now understood to be of Jurassic age. Thu 
line of demarcation is not very sharp, as the shales in their upper part 
become interslratitied with sands, and gradually pass into a sandstone 
formation containing coal seams—called by Dawson the Koolanie. 
The age of the Koolanie, if not Jurassic, must be early Cretaceous. 
Above this the Dakota does not appear to bo coal-bearing in an economic 
sense, and not until near the top of the Belly Jfiver or Judith River forma¬ 
tion is reached does there appear to have been land conditions, of suffi¬ 
ciently long duration for the growth of material to form coal beds. The 
coal horizon in the Belly river contains but a few workable seams; but 
its areal distribution makes it importing. The third coal horizon is at 
the top of the Cretaceous, and includes part of the old Laramie forma¬ 
tion. The upper part in Alberta is a fresh-water deposit, and is classed 
as Tertiary, under the name l’askapoo formation, and is not distinctly 
coal-bearing. AYliat is believed to be the same horizon as the lower 
Laramie, bears many lignite scams, and in Alberta is given the name 
Edmonton formation, the highest member of the Cretaceous. 

The three coal horizons are as below:— 

(1) Edmonton formation in Alberta, and Laramie in Saskatchewan. 

(2) Belly River (Judith River) formation. 

(3) Koolanie formation. 

Estimates of Ahea ami Coal Context. 

The problem of forming an estimate of the coal content is exceedingly 
difficult, and the aim in this review is to give what might be called the 
maximum value from the knowledge we at present possess. The mini¬ 
mum will be arrived at only after years of prospecting, and will, we hope, 
be well up to the present estimate. 

In the small rich areas in the mountains the measures arc best exposed, 
so that from these a better estimate of coal content can be made—a 
much closer one than in the case of flat lying measures, having exposures 
of coal seams at great distances apart, with few drill holes to prove the 
intervening portions. On the plains, so little is the evidence of disturb¬ 
ance of the beds that, a large area in the vicinity of a heavy seam may 
reasonably be classed as workable. If, however, the area depends for 
coal on one seam alone, there is a constant danger that it may taper off 
in thickness, or split up into unworkable seams by an increase in the 
partings. 

A low estimate of the general content is, therefore, to be placed on the 
areas outside the mountains; and even this in the end may prove excessive. 

For limited areas where heavy seams are known—as in the country 
south and west of Edmonton—the estimate is probably low enough, 
but in the less explored areas the estimate may be too high. 

The Saskatchewan areas of the southern part may produce sufficient 



J 2 ClK.Ot.OtllCAL HtHlVKV. CANADA. 

coni lo w/iitiiiiI the estimate pul on them; bill, the content of (lie port ion 
northeast of Medicine lint in problematical, since few seams have ns 
yet been f<iu11< 1. 


Co.U.8 OK TIIM FoitMATlONB. 

Koolanie Formation: Areas and Coal Content, 

Eastern British Columbia, —Exposures of these measures arc to be 
found in the Elk River valley, which heads near the Kananuskis. The 
field, which lias been generally known as the Crowsuesl area, contains 
231) square miles of coal lauds: estimated lo contain 22,ODD,000,ODD 
tons of bituminous coal. North of this, on the upper waters of Elk 
river, an additional area, of MO square miles has an estimated content 
of 14,000,000,000 tons. 

Alberta. —The Kootauic coals in Alberla, are generally exposed in narrow 
bands in the mountains. These are here enumerated in order from 
Ihe south:— 

Coleman area is estimated at 43 square miles, with 50 feet of coal 
in the section, giving an estimated content of 2,000,ODD,000 tons. 

Blairmorc-Frank area is irregular in shape, and broken by faults 
and folds; but assuming for it an area of 50 square miles, with an 
estimated thickness of 30 feet of coal, its total content is estimated 
at 1,500,000,000 tons. 

Livingstone area lies north of Blairmorc, and west of the Living¬ 
stone range of mountains. 'The area containing coal approximates 00 
square miles. A maximum estimate of its coal content is 1,500,000,000 
tons. 

Moose Mountain area, lying outside the first range of the Rocky 
mountains, consists of a narrow band encircling this outlying moun¬ 
tain. It extends from near the main line of the Canadian Pacific 
railway, south to Sheep creek. Its area is estimated at 15 square 
miles, with a thickness of 15 feet of coal in the section. This would 
give a probable coal content for the area of 150,000,000 tons. 

Cascade area is a long strip between the ranges, containing work¬ 
able seams for about 40 miles of its length. It is estimated to con¬ 
tain about 400,000,000 tons of anthracite, and of the softer grades 
1,200,000,000 tons. 

Palliser area, on Panther river, is comparatively small, but with 
an area of perhaps six square miles has, possibly, a coal content of 
20,000,000 tons. 

Costigan area lies east of Palliser, and is estimated in 12 square 
miles to possibly contain 00,000,000 tons—mostly bituminous coal. 

Bighorn area, between the Saskatchewan and Brazcau rivers, is 
estimated at 00 square miles, with a content of at least 1,400,000,000 
tons. 

Belly River Formation: Area and Coal Content. 

The coals that belong to this horizon, grade generally between lignite 
and bituminous, and are found over an enormous area. Roughly 
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measured on |]ic limp, this area is about 25,000 square miles. An esti¬ 
mate on this basis would, however, be very misleading; since portions 
are known to be cither unproductive, or, to contain only small seams of 
inferior coal; 5,000 square miles might be assumed ns being reasonably 
valuable. Four feel of coal underlying this area would furnish 
13,000,000,000 tons. Most of the productive value is in Alberta. The 
amounts contained in the two provinces, respectively, may be estimated at 
10,000,000,000 for Alberta; and 3,000,000,0U0 for Saskatchewan. 

The Edmonton Formation: Area in Alberta. 

The coals of this formation arc generally lignites; but in the foothills 
grade up to bituminous. The foothill areas, though but narrow bands, 
have a length of about 400 miles, and thus may have an exposed area 
of possibly 2,000 square miles. This has been estimated to have possibly 
11,000,000,000 tons as a total content. 

The eastern outcrop produces lignites that, in some places are almost 
lignilic coals. The area is enormous, and only that portion between the 
Bow river and Edmonton is included in the estimate. This embraces 
a surface of 10,S0() square miles, which is estimated to have 6 feet of coal 
below it—at a workable depth. Deduced from these premises the possible 
content would be 00,000,000,000 tons. 

The total for the formation is, therefore, an area of 12,S00 square 
miles, and a coal content of 71,000,000,000 tons. 

The Laramie Formation: Area in Saskatchewan. 

The coals of this formation are all lignites. The Souris area, of eight 
townships, is estimated to contain 2,000,000,000 tons; while the remaining 
portion lying to the west—consisting of 4,000 square miles—has possi¬ 
bilities up to about 13,000,000,000 tons: a total for the area of 
15,000,000,000 tons. 


The Laramie Formation: Area in Manitoba. 

The Turtle Mountain area in the southern portion of the Province has 
an available area of 4S square miles, probably coal-bearing, which with 
4 feet of coal, represents a possible total of 100,000,000 tons. 

Estimate of Total Content. 


Eastern British Columbia. 
Alberta:— 

Coleman area. 

Blairmore-Frank. 

Livingstone. 

Moose mountain. 


Square Million 
Miles. Tons. 

370 36,000 Bituminous. 

45 2,000 do 

50 1,500 do 

60 1,500 do 

15 250 do 
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Square Million 
Miles. Tons. 

Cascade. 40 1,200 Bituminous and Anthraci¬ 

tic. 

do . 400 Anthracite. 

Balliser. 0 20 Bituminous. 

Costigan. 12 00 do 

Bighorn. 00 1,400 do 

Belly Hiver area. 3,500 10,000 Lignitic and lignite. 

Foothills. 2,000 11,000 Coal and lignitic. 

Edmonton formation..,. 10,800 00,000 Lignite. 


10.5SS SO,330 


Square Million 
Miles. Tons 

Saskatchewan.•— 


Laramie. 4,000 15,000 Lignite. 

Belly Hiver. 1,500 3,000 do 


Manitoba:— 
Turtle mountaii 


5,500 IS,000 Lignite. 

4S 100 Lignite. 


The total estimate for these three provinces, and the eastern part of 
British Columbia approximates 22,500 square miles, and 143,400,000,000 
tons of coal. 


In lliis total the various classes of coal occur in the following propor- 


Anthracite. 400,000,000 tons. 

Anthracitic and semi-anthracite. SG0,000.000 “ 

Bituminous and some semi-anthracite. 43,070,000,000 " 

Coal and lignitic coal. 21,000,000,000 " 

Lignite. 7S, 160, 000,000 " 


143,400,000,000 “ 

Notes on the 'production of coed. 

Eastern British Columbia .—The mines of the Crowsnest district began 
shipping in 1S09. The demand for a steam and coking coal for the 
mining districts of the western states, and British Columbia, caused a 
rapid increase in the output in a few years. Coal for railway use has been 
extensively drawn from this field. A summary of the amount mined for 
nine years is subjoined:— 
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much more rapid rale llitm tlic population. In considering, therefore, 
the future needs of the northwest provinces, it is quite evident, tluit in it 
few years—unless new mines are opened—the present plants will be 
taxed to their full capacity. 

The first need of the population is domestic fuel, and much of this is 
being supplied from the lignite belt. Transportation and manufacture 
next demand fuel for power production. Thus the per capita coal con¬ 
sumption will increase with added population. 

The coal available in Alberta is of all grades, from lignite to anthracite, 
and mines producing each kind have been opened up. In Saskatchewan 
the lower grades only have been found. 


GENERAL CHARACTER OE THE DISTRICT. 

Topography .—The topography of the district included within the pro¬ 
vinces discussed in the following report, consists of many diverse types, 
due both to structure and erosion. The most prominent feature is the 
Rocky mountains. This series of ranges, as will be seen from maps of 
such areas as the Crowsnest or Cascade coal fields, is merely a series of 
inclined blocks of the harder rocks upon which the softer Cretaceous beds 
have been laid. 

They present a rugged outline and steep faces from weathering and 
glacial erosion; but their topographic features do not indicate great age, 
as is shown by the close connexion between their structure and present 
form. 

The three provinces to the east of the mountains, although generally 
called plains, are in reality undulating table lands, which may be divided 
roughly into four topographic divisions:— 

'The first consists of a plain lying upon the Archman floor, from which 
all but the Palaeozoic rocks have been removed; and in Manitoba this is 
smoothed over by deposits of glacial drifts and by the sediments laid by 
the glacial lake Agassiz. 

The second is a plateau which has for its eastern edge the northeastern 
escarpment of the Cretaceous shaly deposits. 

The third division is more diverse in character; but is roughly outlined 
on its eastern edge by the elevation known as the Coteau. The rocks 
which are exposed throughout this division have a larger proportion of 
sandstones among them than in the second. To this, nodoubt, is due the 
greater relief in the topography. 

The fourth division may be called the foothills area, and the character 
of its topography is due more to structure than to drainage denudation. 
The foothills consist generally of ridges of inclined strata running parallel 
to the Rocky mountains, cut through at intervals by stream valleys. 

First division .—This is the lowest in elevation and is essentially a 
region of lakes, with the exception of the southern end, which is covered 
by silts and clays of lacustrine deposition—now forming the fine farming 
lands of southern Manitoba. The drainage is northward to the Nelson 
river, which flows to Hudson bay. The surface features east and north 
of Lake Winnipeg differ from those to the west in that this eastern part 
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is mostly of the mammillated dumietcr usimlly found in n country under¬ 
lain by Archrcnn rocks, with but a .thin mantle of surface drift. 

Second division. —The second topographic division consists of a plateau 
formed of shales and other soft rocks, The surface has suffered great 
denudation, so that its general elevation is hard to estimate; but a large 
portion of the area is nearly 1,000 feet above the level of the Manitoba 
lakes. Several valleys have been eroded through the escarpment. The 
wider openings arc those through which flow the Assiniboinc and Sas¬ 
katchewan rivers, whose valleys, back from the face of the escarpment, 
show as deep narrow cuts with frequent scarped banks. The eastern 
edge of this plateau between the indentations formed by drainage chan¬ 
nels forms the elevations known as the Pembina, Hiding, Duck, Porcu¬ 
pine and Pas mountains. 

In this division the drainage is divided between the general eastern 
drainage of the Qu’Appelle, Assiniboinc and Souris waiters, and the 
northeastern drainage of the Saskatchewan. 

Third division. —This, extending from the Cotcau to the foothills, 
may be considered as consisting of three sloping planes from which 
its recent topography has been derived. The dividing lines between 
these three planes are: the watershed between the two branches of the 
Saskatchewan, and the valley of the Belly river. North of the water¬ 
shed mentioned, the country slopes generally from the mountains north¬ 
easterly, and is drained radially by streams that run to Hudson bay 
and the Mackenzie valley. South from this the slope is southeastward 
to the depression occupied by the Belly river. Southward again the 
slope changes to nearly cast; but following the valley of the South Sas¬ 
katchewan we find north of the Cypress hills and Wood mountains a 
slope to the north. 

On these plains the relief is very much accentuated by the fact that, 
much of the country is bare of limber; but elevations such as the Cypress 
hills, standing 2,500 feet above the level of the railway at Irvine, or the 
Hand hills, which are 800 feet above the surrounding plain, become 
pronounced topographic features. 

Fourth division. —The topography of the foothills is much more diverse 
than that of the other three previously discussed. From the south the 
foothill area gradually widens to the north, and in the valley of the Crows- 
nesl river, as it emerges from the mountains, the erosion has narrow¬ 
ed the foothill belt to a few miles. 

The illustration (Plate VI)—introduced to show the chief features of 
the topography—is from aphotograpli of a model in which the relief is 
exaggerated somewhat to bring out the less prominent hills and valleys. 
It also has a bearing on the fuel problem. The southern part is mostly 
bare prairie with a fringe of true forest—shown in the picture as a darker 
shaded portion—along the north, and covering most of northern Mani¬ 
toba. Park-like, partly open patches of poplar and some spruce, invade 
the prairie section from the forest edge. About half the area illustrated 
is true prairie, where the fuel supply for the settler will be local coal. 

Communication. —The natural means of communication by water¬ 
ways is restricted to the navigation of some of the lakes in Manitoba, 
and the streams crossing the plains. The streams are navigable only 
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at high water; iiml they nil linvc strong currents; lienee I lie ditlieullics 
of navigation from shallow water ihkI current combined nro so great 
tlmt overland Iransporl is necessary. 'J’liis is being supplied by I lie rail¬ 
way lines which traverse I lie urea generally in mi cast mid west direction. 
r l'lic imdu lino of (lie Canadian Pacific railway was Hie first through 
line connecting (lie easlern and western adjacent port ions of Canada. 
It crosses (he Bockv mountains by (he Bow Uivor valley through (he 
Kicking Horse pass. Subsequently, branches from Si. Paul (o Moose- 
jnw, and from Medicine Hal, to Kootenay Lauding passed through (lie 
coal mining districts of Souris river and the Crowsnest pass. Two 
transcontinental lines now building—(lie Canadian Northern and the 
Grand Trunk Pacific—reach from Winnipeg to Edmonton, A (bird 
line—a branch of the Canadian Pacific—will shortly be completed to 
the same point. Transverse roads are also included in the present gen¬ 
eral scheme: such as the railway from Edmonton to Calgary; that from 
Calgary to McLeod; and McLeod to a connexion in Montana. Another 
transverse route is provided by the Canadian Pacific and Canadian 
Northern branches from Prince Albert to Portal, on the Dakota bound¬ 
ary. 'J'he third set*t>f transverse roads includes a number in Manitoba. 
An outlet to Hudson bay is also being located from the lower part 
of the Saskatchewan. 

The metallurgical market in Canada is at present British Columbia; 
the foreign—which may be supplied from this coal area—is in the United 
States, immediately to the south. The areas crossed by the Crows 
Nest branch supply coking coal, and several of the collieries are making 
coke. On the main line of the Canadian Pacific railway, no coking 
coal is being mined. Farther north, the new transcontinental roads 
will build branches to reach possibly the coking coals of the areas near 
the Saskatchewan river: to supply the market that will be created by the 
opening of northern British Columbia. 

For railway power the supply will have to come from the vicinity 
of the mountains, and this can only be obtained—for amounts above 
the present available tonnage—by a larger output from the mines on the 
railways crossing the mountain coal areas; or by running branches to 
other available areas. The Ohio coals can be shipped via the lake 
route, and compete with the western coals as far as the western border of 
Manitoba. 

For domestic and manufacturing purposes the coals of the plains will 
maintain their market against the higher grade coals of the foothills, 
and mountains; because of the shorter haulage to market, and their 
relative cheapness. For power stations, the lignites have been demon¬ 
strated to be admirably adapted for gas producers; and as they are to 
be found very near the area which is expected to soon have a large popu¬ 
lation, the market for this class of fuel is assured. The extension of rail¬ 
ways through the fertile, treeless areas cannot of itself cause permanent 
settlement; reasonably cheap fuel is also necessary. The western por¬ 
tion of Saskatchewan is being crossed by railways, several of which 
cross the treeless area; but as they arc being constructed mainly 
from the east, permanent settlement will follow only when these branches 
cross the Alberta coal areas, and render the coals available for a fuel 
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supply. Coni mining in the vicinity of Edmonton is pisl, now changing, 
llitlici'lo, the (Icniiind has been purely local; but now—owing to the 
advent of railways—shipments are being made to distant purls; which 
has necessitated better equipment, and the installation of additional 
machinery to the existing plants. 

In Saskatchewan, the southern coal area is crossed by the “Soo ” branch 
of the Canadian Pacific railway, and one from Kslevan eastward to 
Manitoba. 'Pile facility with which this lignite can be marketed, both 
north and cast, together with the increase in population, has raised the 
production of the mines on the Souris from about 40,01)1) tons in 1001, 
to over 100.000 in 1000. 

Activity in mining for the domestic market is generally greatest during 
the autumn and winter months: but this period also constitutes the 
busy season for the railways, hence there is often didicully in securing 
the necessary cars. If it could be arranged that coal could be stored 
under cover during the summer months, coal famines would not occur. 


GENERAL GEOLOGY. 

Gexkhau Statkmext. 

At the eastern edge of Manitoba, and extending northwesterly, appears 
the old Archlean plain on which, to the southwest ward, is laid successive 
beds of Palieozoic limestones, in their turn covered by heavy deposits of 
shales and sandstones, mainly of Cretaceous age; though remnants of 
Tertiary deposits arc found on this Cretaceous plateau. The Palicozoie 
rocks which disappear under this mass of shales along its eastern edge 
appear again in the Rocky mountains by faulting, and their load of softer 
rocks is there almost all removed, leaving traces only of the lower mem¬ 
bers in some of the valleys. 

The formations exposed in this part of the continent, therefore, range 
in age from the rocks of the Arcluean complex, through the Palicozoie 
and Mesozoic to the Cenozoie. As before remarked, lying on the Arcluean 
floor in Manitoba are exposed limestones correlated with the Ordovician 
and Devonian of other parts of the continent. These consist mainly 
of dolomitic beds that are flat lying, and form inconspicuous topographic 
features. In the Rocky mountains, in addition to this series, limestones 
and calcareous shales of Carboniferous age occur. 

The Mesozoic section is complete only in the vicinity of the mountains. 

The lower beds—red sandy shales—have been found north of the 
Saskatchewan to contain Triussic fossils. This red series is in turn 
covered by dark shales of marine origin, with fossils of a Jurassic type. 
They are everywhere found beneath the lowest coal measures, which are 
assigned to the Cretaceous, and form narrow beds running parallel to 
the ranges. No exposures of these Jurassic rocks are known east of the 
foothills. 
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TIk 1 lower Orelnccous consists of slundslones, and brown and black shales, 
in which lire numerous coal scums. These rocks do nol ii|i|ieni' cnsl of 
(lie I'oolliills. The Ihiekness of (lie I’onniilioii incrciiscs westward, imd 
is n! ils maximum in I lie Klk liivor vnlley, where il hits a. Ihiekness of 
nhonl n mile. 

The middle pari of Ihe Crclnecous. consisting of slniles of murine 
origin, forms llie |ilnle;iiis extending from llie momiliiins lo williin Ihe 
borders of iMiniilobii. 'The general topography, willi ils deeply incised 
volleys, is derived miiinly from Ihe erosion of llieso soft rocks. 

The upper purl of llie Crelneeons section, although for Ihe mos! purl 
murine slniles, crudes upwurd lo siindy meiisnres of bruekisli wider origin. 
'Che harder beds of (his upper pari form many of llie stronger topographic 
features, bolh of ihe I'oolliills and plains. Few exposures are lo he found 
in Ihe mountains, where they have been almost entirely removed by 

The Tertiary rocks are lilloral deposits—sandstones willi some shales 
and conglomerates. Kxposures are lo be found in Ihe higher plateaus 
such as Ihe Cypress hills and Wood mountain, and in Ihe trough which 
extends north from Ihe International Boundary in the I’oolliills, includ¬ 
ing ihe I’oreiipine hills, and Ihe sandstones at Calgary. The norlhern 
extension crosses Ihe Saskatchewan wesl of Kdmontoii. 

'l'he later deposit’s, such as Ihe glacial lill and the Saskatchewan gravel, 
will he hul briefly mentioned. The glaciation of Ihe mountains spreads 
a manlle of lill through Ihe i'oolliills. The lill of Ihe K'eewalin glacier 
does not always reach llie eastern margin of the Itockv Mountain lill, 
and they are possibly of Iwo distinct periods. The eastern derived till 
is thin on Ihe uplands, and often appears lo have been rearranged by 
deposition in water. Morainic denosiis occur on Ihe Col can in eastern 
Saskatchewan, and in Manuoba. (dueia) lake phenomena have been 
observed at several purls; but the Lake Agassi’/, beaches of Manitoba, 
and the upper lied river, have lormed the subject ol several interesting 

[LSmnmar,/ Dcncriplion oj Formation*. 

m 

Devonian — 

In Manitoba, llie Devonian rocks are divided into three series. Upper, 
Middle, and Lower. 

Upper Devonian or Manitoban —• 

Light grey, hard, bridle limestone willi red argillites at base— 
thickness about -’lit) feet. 

Middle Devonian or Winnipvgonan — 

Light yellow, hard dolomite, with porous beds beneath—thickness 
about 200 feet. 

Lower Devonian — 

Mainly red shales—thickness about 10U feet. These beds prob¬ 
ably represent only the upper part of the lower Devonian of 
eastern America. 

In western Saskatchewan these beds may be found near the Churchill 
river; having nearly the same characters. 
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Iii Alhorln, I lie mo.sl eastern exposure is in Ihe neighbourhood of 
Alhnbnskn river. In the Koeky iiiounliiins they form the Intermediate 
series described by R. (i. ISI<-(bxincll ns lining brownish, irregularly 
hardened dolomiles, nnd greyish, eryslnllinn dolomites, with some snnd- 
slones nnd <|iinrlziles. 


Carboniferous— 

As will be seen by ilie Inble, llicse rocks lire round in SoulIi Dakota, 
Montana, nnd Alberln. They are not exposed In Miniloba or along 
Ibe norlbwesl margin of (lie Cretaceous plitlenn, bill nre conlined lo Hie 
Uocky Mountain njilil’l. They linve been subdivided on lithological 
ebnrnelers inlo upper nnd lower Unnll' liineslones. Those I'orinnlions 
nre eneb cupped by slndy beds, I'roni which linve been oblnined n few 
ebnrnelerislie fossils. The forninlion is generally n bluish liineslone, 
nnd forms Ibe sniniiiils of Cascade nnd Rnndlc nionnlnins. near IJanll'. 
A lliiekness of over 7.(100 feel has been observed for Ibe fonnalion in 
Ibe How valley. 

Triassic — 

A series of red, sandy shales, capped by a I hill bed of yellow dolomilic 
liineslone, exposed along I he western slopes of many of Ibe ranges, occurs 
al Ranff, and lias been called I he Upper linnlf shale. l'Vw fossils could 
be found al Ibis loenlilv, in llicse measures; bill in I heir eonlimialion 
noiib lo Ibe Brazean, several shells resembling Monolis help I ho correla¬ 
tion with ibe Triassic rocks of Ibe Peace nnd Pine rivers. Smith of I lie 
Koolcnny pass llicse rocks nre associated willi a volcanic trap outflow. 

./ nrassie— 

Frrnie shale —■ 

In the locality where Ibis fonnalion received ils name—near b’ernie, 
15.C.—it consists of a series of black nnd brownish shales, l.ll(il) feel in 
lliiekness, overlying bill) feel of sandy argillites. Fast ward, through fhe 
Crowsnesl pass, (he series decreases in lliiekness, and al Blainnore, near 
ihe edge of the mountains, (here is only 700 feel. On the Cascade 
river Ihe section is 1,001) feel, and consists of black shales and grev sand¬ 
stones, wilh an occasional limes,one bed towards Ihe base. In Ibe AIoo.se 
Alomilnin area—an outlier of Ihe Hookies—the lliiekness is only 22b feel. 
The fonnalion has been I raced northward lo the Alhabaska river, and 
preserves its general black, si la ly appearance. Few fossils have been 
obtained in llicse measures, but these are eharaelerislie. From near 
Fernio, Dr. AYhileavos describes Cardioceras Canadcnsc in the Ottawa 
Naturalist, Yol. XVII, p. Ob. 

From Alinnewankn lake, Mr. McConnell collected:— 

Tercbralnla robnsla; also obtained in 1S72 by J. Richardson, from 
Skidegale inlet. Queen Chariotle islands:— 

Oslrea Slrider/atcnsis. 

E.ror/i/ra sp. 

Lima pcrobliqua. 

Plena (Oxytoina) Corneniliana, d'Orbigny. 

Triqonoarea tnmida; also from Aland island. Queen Charlotte islands. 

Trir/onia Dawsoni; also from sonlli side Alliford bay, Queen Charlotte 
islands. 
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Aslartc CurlollrimiH, east side Alliford l«i.y mid Illasyoueo river, 11.0. 

Protorardia Milana, idso from Queen Clmrlolle islands, 

Cyprian ucvitlunlaliit, Lima island, Queen Charlotte islands, 

P/cnronoinyo Carlotlrnnix, also from Maud island. 

fiehlwnlMwhia Inmalin, also from Kink rapids, Yukon river. 

SrhUenhaekia tjraviUn. 

The al«>ve list shows a remarkable similarity to (lie fauna of the “Lower 
Shales” of the Queen Charlotte Island series. Messrs. Staunton and 
Marlin place this fauna well down in the Jurassic. 1 

On the Jted Deer river, within the mountains, exposures are found 
containing great numbers of Bellenmilos, and one small Ammonite de¬ 
scribed by I)r. Whit eaves under the name Peltoecraa occidcnlale. This is 
regarded as a purely Jurassic form. 

On the headwaters of Sheep River north, a thin limestone band in the 
formation was found to contain many small reptilian bones and teeth. 

Koala nio — 

The lower member of this series of deposits is found resting upon the 
Jurassic in the Rocky mountains, in Manitoba it has not been recog¬ 
nized, and is supposed to have formed but a very thin sheet to the east. 
It is recognized in the southern part of Dakota, and in Montana. In 
the Rocky mountains the base of the formation is a heavy bed of sand¬ 
stone, which is succeeded by sandstones and shales containing many 
coal seams. The maximum deposition during this period was west of 
the axis of the Rocky mountains. In the Elk River escarpment the 
formation measures 5,300 feet. Hast of this, at Blairnioro, it is reduced 
to 7-10 feet. North, near Banff, it has a thickness of 3,000 feel; and in 
Moose mountain, east of the main range, there are only 375 feet. North¬ 
ward, on the Bighorn, the thickness is about 2,000 feet. It would seem 
that east of the mountains the formation was not of great importance, 
owing to thinning of the beds. The fossils of the formation so far des¬ 
cribed are plants—ferns, eveads, and conifers. 

Dakota — 

In the mountains, above the coal-bearing sandstone, occurs a series of 
conglomerates and sandstones that have a, newer flora. The measures 
arc not distinctly coal-bearing, though a few thin seams are found. 
Fresh water conditions during this deposition prevailed in Dakota, and 
Montana, and probably along the western margin; but northward, on 
the Athabaska river, the Tar sands representing a period contempor¬ 
aneous with the Dakota of Manitoba, have a marine fauna/’ 

The thickness of the formation in Manitoba cannot be much over 
200 feet. In the foothills a thickness of 150 feet seems to represent the 
formation; but westward, in the Elk River valley, a, much greater thick¬ 
ness of coarser material is found. 

Benton — 

Dark grey, almost black, shale of marine origin. In Manitoba the 
deposit is about 175 feet in thickness. In the foothills it is over 700 feet; 
but this undoubtedly includes the overlying Niobrara. Very few forms 

1 Bull. Gcol. Sor. Am., Vol. lfi, p. 402. 

■Ottawa Naturalist, Vol. XII., p. 37. 



C'O.W, Kltatl.S OK YANITnilA, KTt,'. T"> 

of iinimul life ii|>|iciir in ilic.se measures, Ini! in Allicrln llicy include 
such forms ns Inoeeramux prableinatieiix, Sea plii lex renlrieoxiix, Pritmx- 
ei/elnx U'oolgnri. 

Niobrara — 

Jn Manitoba, the foniiiiliini consists of grey calcareous shales, which 
lire nn npwnni conlinnnlion of I lie Menton hcnenlh. 'I lie Ihiekness 
vnries from Kill lo U00 feel, though it is n|>|»ncently much thicker in places, 
The upper purl is rich in enleile, nnd is used in making a common ['rude 
of cement in Manitoba. 'The presence of l , 'oriiminifcrn is n diameter- 
islie fen I lire of the forninlion. The fossils include Scrpu/it xeiniroa/ita , 
Oxlmi eougrxla, Aiioinia obliijiia, Inoeeramux problematieux, Uelemnitella 
Manitobcnxix, Lorieula Cunadenxix, Ptyrhodux parvulux, Lanina Munito- 
benxix, Euehudux Shumardi nnd C/ailoeijclux oecidenlidix. 

Eagle — 

In the foothills the only exposure thut cim be eorrelaled with the Kaglo 
.siiiulstone of Montiinii is n thin fit) ft. bed of light coloured snnd,stone. 
Claggett — 

The ‘’lower chirk slndcs" of Dawson in the Milk River region of south¬ 
ern Allicrln—murine in origin, nnd holding fossils which nre nininlylhe 
snme ns in the J’iern—linve. in thut loenlity, been given n thickness oi' Slttl 
feel. ImManilobn—the lower port of the 1’ierre—the ill'll wood slndcs imiv 
represent this deposition. 'The fossils here found include u number of 
rndiolnrin nnd Pterin lingui/orinix, Inoeeramux leuuitincalux , I. xagenxix, 
Jjitcina oecidenlidix, Entalix paupcreula, Dentalium gruei/e, llaeulitex eom- 
prcxxux, Seanhilcx vodoxux, Ilglobitex erctaee.oux, end fr.igineiits of (islies. 
Jlellg Hiccr — 

The Judith River forinntion of Montana is found to continue north 
into Allicrln, and to constitute there the beds already called “Molly 
River.’’ No exposures occur east of Saskatchewan; bill if the divisional 
line between the two portions of the 1’ierre in Manitoba marks the hori¬ 
zon occupied by them, there may be found thin beds to the east of those 
known. The formation is represented in the north, on Peace river, 
by the Diinvegan beds. In Alberta it is described as consisting of two 
divisions; an upper pule series, and a lower yellow part. In the upper, 
brackish water molltisks are found, consisting mainly of fresh water de¬ 
posits. The lower portion is distinctly yellowish in colour, and is mainly 
a brackish water formation. 

The rocks are sandy days with shales and sandstones, and the total 
thickness of the formation seems to be 900 feel. The thickness of the 
part exposed in Alberta may be not far short of 900 feet, though it evi¬ 
dently thins out eastward. 

Coal seams occur in the upper or fresh water portion, and the fauna 
resembles very closely that of a Tertiary type in beds above. The most 
characteristic mollusk found is Ccirbula perundata, which is absent from 
the formation above. The collections from these beds include the fol¬ 
lowing: Oxtrea glabra, Oxtrca xub/rigonalis, Mgtilux subarevalus, Ana- 
donta propatoris, Unio primmvux, Unto consuetux , Sphceriitni formosum, 
Corbula sublrigonalis, Corbula perundata, Phgxa Copei, Viviparux Con- 
radi, with many vertebrate remains for which see No. 774, Contribu¬ 
tion to Canadian Palaeontology, Yol. III. 
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Hear paw — 

Tin; Fierre-Foxhill of (he writers of I lie geology of Saskatchewan ami 
Alberta is 'vvilliotil doubl llial j >or) ion of Ihe Fierro wliieli is above I lie 
Holly Hivor formation; bill siiioo il lias been shown Ilia! the typical I’icmi 
embraced beds below Ibis shallow walei' and land deposit, new names 
have been suggested by Messrs. Slanlon and Hatcher—Clawed foi'Ihe 
lower shales, and Bcurpa w for Ihe upper. Few fossils have been oblained 
in Canada from I lie (.’lagged; lad Ihe Boarpnw, a similar grey elav shale, 
is found lo be very rich in remains of animal life. A partial list only can 
be inserted here. 

Fossils of Ihe Hcarpaw (Fierro):— 

Lint/nla ailida, Ostrea patina , Pterin lint/nifonnis, Inorcramns alias, 
l. X chrasrvnsis, 1. tcnnilinralns, Moditda uttennata, Voldia srilnla, Lariati 
orridcnlalis, Cyprian nrala, Prolorardia snbr/nadrala, S, borealis, Martra 
tjrarilis, Aaisomyoa tra/mlr, Jlarnlilt's tvmprcssns, llaralilcs tjrandis, 
Heaphites aodosas, Plarcntirrras plnreala. 

In Manitoba, I lie upper pari of Ihe Fierro is called Odanali, and may 
represent the same time interval as the Hcarpaw. 

Edmonton — 

'Fhe Laramie rocks of Southern Saskatchewan are, over a large part, 
divisible into two distinct divisions. 'Flic lower one consists of about 
loll feet of feebly coherent, greyish, and pure while clays, sandy clays, 
and sands with occasional beds of carbonaceous shales and lignites. 1 
This lower unnamed part bears the same relation to the marine clays 
of the upper Fierro that the Kdmonion of Alberta does, and is here cor¬ 
related with il. 

In Alberta, the rocks of the southern part described as Laramie are 
divided into three divisions, and the lower part of the lowest member— 
the St. Mary River beds—is of about the same horizon as the Edmonton 
of northern Alberta. It is distinctly a series of light coloured clays 
and sands, and contains numerous coal seams. The deposits form 
a brackish water transition series between the marine clays of the upper 
Fierre or Bearpaw, and the Tertiary, or purely fresh water formation. 
The fossils consist of Dinosaurian remains, will) land plants, and the 
following brackish-water forms: Ostrea ylabra, Uaio Daatr, Corbicnla 
orridcnlalis, Panopu’a siinnlalri.v, P. carta. 

"Flic thickness of the formation varies, but attains a maximum of 700 
feet in central Alberta. 

Tertiary — 

Pasha poo— 

This series consists of fresh water deposits, generally of yellowish 
sandstones and bluish grey and olive sandy shales. It embraces the upper 
part of the Laramie of southern Alberta and Saskatchewan, with a total 
thickness of about 5,700 feel. 'Fhe remains of plants are numerous, 
and denote a flora of a temperate climate. 

'Fhe fresh water fossils include: Unit> Dana\ Sphtcrinm jonnosnm, 
Limncca tenuirostala, Physa Copci, Acroloxus radiatu/ns, Thanmastus 
Umnceiformis, Goniobasis ienuicarinata, Campdoma produeius, Viviparus 
Lcai, Valvaia ftlosa, V. bicincla. 

1 Annual Report, Vol. I, 1S95, p. G7C. 
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At iorcnc — 

Isolated exposures (if course f^raiued material deposited on 1 lie eroded 
surface of Ik- Laramie (in northern Alkrlii (lie I’a.ska poo series) have 
liw'ii found lo contain n considerable number of nmnininlinn bout’s. 
These bods aro characterized by llit* great quantity of wuterworn pebbles 
derived from Ihe quartzites of 1 ho Rocky nionnlidns. 


STRUCTURAL AND HISTORICAL GEOLOGY. 

I be .slruelnre of llie region enn only lie briefly outlined. 'Flic sub¬ 
sidence during I’alieozoic limes of purls of the central continental area 
is shown in the marine limestones outcropping in Manitoba and Ihe 
Rocky mountains. Afterward Ihe. depressions in which the Mesozoic 
rocks were deposited first appeared in Ihe longitude of Ihe Rocky moun¬ 
tains, and Triassie and Jurassic deposits are there found. Early Cre¬ 
taceous depositions occur in Ihe same district following a shallowing 
of the sea, in which very little of the present continent was submerged. 
Thu unconformity between the Cretaceous and the l’alieozoic floor, on 
which it was laid down, is shown in (ho fact that, varying time intervals 
are there recorded. Thus, in Manitoba, Dakota beds lie on upper 
Devonian, and in Ihe Rainy River dislriel possibly on Areluean. Jn 
Stearns county, Dakota, ihe floor is Areluean; bill on the southwest 
border, Jurassic, and probably lower Cretaceous, are separated bv a 
probable unconformity. On the Athabaska river, marine beds of Dakota 
age rest on Devonian; while in the Rocky mountains there seems no 
visible break in the section through Carboniferous, Triassie and Jurassic, 
to the lowest known horizon of the Cretaceous. '.Flic floor then, on 
which the Cretaceous was laid down, was probably a plane of erosion, 
in which the formations occupy successive bands; the newer beds being 
those on the west. 

The Cretaceous covering appears to have been deposited also in a 
somewhat irregular manner owing to crustal movements. The Jurassic 
and lower Cretaceous do not appear to have covered the whole area, 
and indicate that the Jurassic sea invaded the area along a narrow depres¬ 
sion, now elevated in the foothills and Rocky mountains. Land condi¬ 
tions prevailed throughout portions of the early Cretaceous, but the occa¬ 
sional submergence extended a short distance cast of the mountains; 
and in the United States to the south, appears to have gone as far as the 
Black hills, and part of Montana. The greatest amount of delrilal 
matter is to be found, and evidence also of an abundant flora, along the 
western portion of this early Cretaceous depression. 

A more general subsidence brought the sea farther northeast during 
Benton times, anil covered the sandy deposits of the Dakota by a series 
of dark marine shales. In the western sections there is evidence of a 
possible shallowing at the top of the Benton; but in the east the sea 
continued to the close of the Niobrara. 

The deposits of the Montana group indicate marine conditions; but 
its inception shows shallow water along the western margin. In the 
east, deeper water prevailed throughout. A shallowing of the western 
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purl occurred iiI toiil. 1 lit; middle of this period, nnd lurid conditions nre 
llicrc ii f i|ki rent. Lund plants nppein—preserved in coni senilis, This 
urea was agi in invaded by I lie sea, and lliese sandy deposits were covered 
bv marine shales. The close of the Cretaceous is marked by an emer¬ 
gence from Hu* sea; but during the periods of oscillation between land 
and shallow water conditions—when the surface remained near sea level— 
an abundant flora appears alone with brackish water forms of animal 
life. The coal-bearing beds of this phase of the retreat of the sea have 
been called the Edmonton formation in northern Alberta; the St. Mary 
River series in southern Alberta; and the lower pari of the Laramie in 
.Saskatchewan. 

'Toward the close, of the Laramie period the transfer of the great mass 
of deposits that had proceeded through Cretaceous limes, began to unsettle 
the equilibrium of the area from which they had been derived, and the 
crustal movements which ended in the forcing up of the Rocky mountains, 
then commenced. 

'This movement seems to have been caused by a great lateral force 
shoving the crust from the southwest, and anticlinal ridges no doubt 
appeared, but soon developed into fault lines along which the l’aheozoie 
floor was pushed up from the west, to form the mountain ridges. The 
amount, of this displacement decreases in the ranges toward the east, 
and in the foothills brings only the middle Cretaceous beds to the surface. 

The erosion of the ridges thus formed supplied much of the material 
found in the Miocene beds. 'The conglomerates of the upper portions 
are apparently derived from the quartzites of the mountains. 


ECONOMIC GEOLOGY. 

Gk.veiial Statement. 

The economic value of the rocks of the Cretaceous, exposed as they 
are over an enormous area, lies chiefly in their coal-bearing beds. 
Although mainly sea deposits there are three horizons which show land 
conditions and evidences of plant life, and in these beds coal scams 
have been found. 

A marine invasion of the central part of the continent during Cretace¬ 
ous time was preceded in the then existing low trough of the present 
Rocky Mountain area by an abundant flora, so that the early Cretaceous 

These beds—known as the Txootanie series—were subsequently cover¬ 
ed with a series of marine shales deposited by an invasion of the sea; 
but a shallowing of (his sea over the western part also brought about land 
conditions again in later Cretaceous times, and vegetation spread east¬ 
ward; which was in turn buried by shales in the last invasion by the sea. 

This second flora is preserved in the beds of the Belly River formation, 
and in places forms important coal deposits. 

At the close of Cretaceous times, when the continent finally emerged 
from this sea invasion, and while the land surface oscillated slightly at 
or near sea level, another mantle of vegetation covered the low ground. 
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Coni seams were (lien formed, and in I lie rocks which succeed (hose coal 
beds, impressions of leaves, slems, and petrified wood, show an increas¬ 
ingly changeable climate, and probably an increasing altitude. 

The last deposits of the Cretaceous and the early ones of the Tertiary 
form the third coal horizon, and include the Edmonton and the lower 
Laramie. 

The three coal horizons thus found are:— 

Edmonlon-Laramie formations. 

Belly River formation. 

R’oolnnie formation. 


General Character of ’run Coals, 

As is often found, the character of the coal varies with the age of the 
formation, and the amount of the covering beds. Tn this case the general 
law holds, but a far more important element, has also influenced the 
alteration. The lateral disturbance and pressure in the formation of 
the Rocky mountains has made a great change in the character of the 
coal. 

Ednwiilon-Larcimir. coals.—In the undisturbed regions the coals are 
lignites, but grade from those bordering on true coals in the west to poor 
lignites, having twenty per cent of moisture. Jn the disturbed area 
tin’s formation contains coals that grade up from good lignites to true 
coals. 

Jlclly Hirer coals.—In the undisturbed areas the coals grade from true 
coal to lignite, as in the series above, but are generally of better class. 
In the disturbed belt they border on coking coals. 

Koala trie coals .—As these arc in the lower measures, and have been 
subjected to greater load, they are, as would be expected, of higher grade, 
but as the exposures are all in the broken and faulted blocks of the moun¬ 
tain area, a much greater change has taken place than would be expected 
in undisturbed beds. 'The coals range from coking coals to anthracites. 
The anthracitic area is that of the Cascade basin—the greatest alteration 
being found near Banff. 

The Flora of the Cretaceous Coal Measures. 

The flora of the Cretaceous has formed the subject of many papers, 
mainly from the pen of Sir J. IV. Dawson, supplemented in later studies 
by Professor D. P. Pcnhaliow. The main economic value of these 
rocks is, without doubt, their coal contents; and although the whole 
land flora is not supposed to have entered into the composition of the 
coal beds, it is proposed to briefly summarize the general character of 
this flora. 

The earliest Cretaceous plants appear in the Ivoolnnic scries, and 
although—according to Sir J. IV. Dawson—there seems to have been 
a few species of a Jurassic aspect, the majority are to be correlated with 
those of Cretaceous beds elsewhere, and, therefore, the facies of the 
flora of the formation as a whole show a decidedly early Cretaceous aspect. 
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Plants of the Kaotanic Formation, 

From (lie type locality—Elk Fiver valley:— 

Dicksonitt sp.; Asptcninm murlininnum, Dawson; A. Dieksonianum, 
Ileer; A.dislnns, Moor; Diooniles borealis, Dawson; Padoza miles lancc- 
ohilns, Lindley; Zamiles Montana, Dawson; Z.aenlipennis, Ileer; Anomo- 
zanilrs acnliloba, Ilccr; Sphenozamiles hj>.; Anlholiles horridus, Dawson: 
Salisbnria (Ginkgo) Sibiriea, Hear; -S’. Icpida, Ilccr; S. nana, Dawson; 
liaicra longifolia, Ilccr; I’inns Snskwacnsis, Dawson: Sequoia Smilliana, 
Ilccr; Gli/ploslrobus Gramlandiens, Ilccr; Ta.vodinm ennealnm, Newberrv. 

From Caninorc anti Anthracite:— 

Three of llic above species, namely, Aspleninm marliniannm, Zamiles 
Montana, and Diooniles borealis. The following arc additional:— 

Eqnisctnm hjellii, Manlell; Angiopteridium Canmorensc, Dawson; Pee- 
lojilcris browniana, Dnnker; Cladopb/ebis jalcata, Fontaine; Aspidnm 
frcdcrirksbnrgense, Fontaine; Leptostrobns longifolius, Fontaine; Pinas 
nordenskioidii, I leer; P. an/hraeiliens, Dawson; Sphenolepidnm paehyphgl- 
Inm, Fontaine. 

The series from Moose mountain contains the following:—■ 

Drgoplcris frcderieksbnrgcnsis (Font.), Knowlt.; Cgeadiles longifolius 
(Font.), ICnowIlon; Saqcnoplcris inanlel/i (Dunk), Schenk; Alhrolaxopsis 
lennieanlis. Font.; Sarjenoptrris, n. sp., Thgrsoptcris mcckiana, Font.; 
Sequoia hclrrophi/lla, Yel.; Sequoia smilliana, I leer; Sagcnopleris cliiplica, 
Font.; Baiernpsis pluriparlila. Font.; Podozamilcs lonr/ifolins, Emmons.: 
Podozamilcs lanccolalus (Land II), Scliimp: Thgrsoptcris insignis, Font.; 
Thgrsoptcris pccopt oroides, Font.; Ciadophlebis faleata, Font.; Zamiles 
aretiens, Gopp.: Ginkgo hulloni magnifolia. Font.; Ciadophlebis conslriela. 
Font.; Ciadophlebis dislans. Font. (?): Nilsonia, n. sp. 

In the foothills traces of a flora intermediate between the Kootanie 
and Dakota arc found in the Mill Creek beds and in the Moose Mountain 
section, which is there assigned to the Dakota. 

Dakota and transition beds. 

The Mill Creek flora embraces the following forms:— 

Clcichcnia gracilis, Ilccr; G. knrriana, Dawson; Dieksonia mnnda, 
Dawson; Asplcnnm alberlnm, Dawson; WiUiumsonia rcccntiar, Dawson; 
Plaltmns heeri, Lesrp; P. affinis, Lesrp: Liqnidambar inlcgrifolinm, Lesrp; 
Alnites insignis, Dawson; Maeclinloelcia erelaeca, Ileer; Prolcoidcs daph- 
nogenioidcs, Ilccr; Cinnamomum canadcnsc, Dawson; Laurophgllum dc- 
hi/e, Dawson; Lanrns crassinervis, Dawson; Aralia rolnndala, Dawson; 
Aralia wcslonii, Dawson; llcdcra ovalis, Lesrp; -Magnolia magnified, 
Dawson; Paliurus monlanns, Dawson; Pcdinrns ovalis, Dawson; Jug- 
landilcs crclacca, Dawson. 

From the Moose Mountain section of the Dakota beds the following 
forms have been determined:— 

CarpoliHins tcrnalus, Font.; Fruits, probably of Ginkgo; Sphcnolcpi- 
dinm slcrnbergianum densiflorum, Ileer; Ginkgo Icpida, Ileer; Ginkgo 
sibirica, Ileer; Ginkgo, sp., male inflorescence.; Athrolaxopsis tenui- 
caulis. Font.; Nilsonia culifornica, Font.; Ginkgo hulloni, Ileer; Thgr- 
soplcris brevipennris. Font. 
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Judith Hirer formation, llelh/ Hirer of Datrxon. 

From hunks of I lie Holly rivoi-: — 

Pixtia corrmjala, Lesq.; Lenina xentuta, D.; Hraxenia antiqua, Dawson; 
1‘opulitx latidentala, Dnwson; Acer Saxkalehuenxe, Dawson; Sequoia 
lirirhcnharhii, I)n wson. 

From Pine mid Pence rivers:— 

Axplcninm niobmra, 1).\ Cijcuditex unjii/a, Dnwson; Gurpolilhcx Imr- 
ritlnx, Dnwson; Ghjptoxtroba grarrllimux , Lesq.; Sequoia rrirhrnimrhii, 
Ileer; Torrria dickxonoidex, Dnwson; Fieux maxima, Dnwson; Fuqux 
proto-nurifera, Dn.: Lauroplii/lluin drbilr, Dm; Protoidex Inntjax, Ileer; 
Hchila s|>.; 1‘opalitex ri/rlophi/lla, Ileer; Dioxpyrox nitida, Dnwson; Maij- 
itolia tenuifolia, I,esq.; M. marpiifiea,\)i\ws(W, Mcnixprrmitex rrniformix, 
Dn.: Protophi/llnm leronleanum, Lesq.; /’. borealr, Dn.; P. rmjaxnm, 
Lesq. 

From Moose inonnlnin:— 

Popainx ciliptira, Xewb.; Hctulitcx, sj).; Dioonitrx, s|>.; Axplcninm 
niobrara, Dn.; Alhrotaxopxix tenuicaulix, Font.; Axplcninm diekxonia- 
num, Ileer; Thi/rxopterix pcropleroidex. Font.; Protophi/llnm hai/dcnii, 
Lcsq.; Cixxitex, sp.; Ginkgo baynexiana, Dn.: Ginkgo xibirira, Ileer; 
Palinrnx rrctarenx, Lcsq.; Palinrnx oralix, Dn.: Salix, sp.; Qnerenx 
rhamnoidex, Lcsq.: ./uglanx rraxxipcx (?), Ileer; Angioptcridium xlrirtincrrc 
(?), Sphenopterix johnxlrnpi, Ileer; Sequoia xmilliana, Ileer; Sequoia 
euncala, Xewb.; Sequoia rciehenbaehi, Ileer; Sequoia amhigna, Ileer; 
Alnitex grandifoiia, Xewb. 

Many of these forms nrc of a Dnkoln type, but the formation seems 
to be situated above the horizon of the Colorado group. 

Edmonton and Lower Laramie of Suxkatcheirun. 

Plants collected:— 

Abictitcs tgrrellii, Dawson; Sequoia reiehenburliii, Ileer; Plalanux 
Nc.wberrgana, Ileer; Taxodium oeeidentale, Xewberry; Taxilcx Olriki, 
Ileer; Lenina (spirodella.) xeulata, Dawson; Plalanux nobilix, Xewberry; 
Caxtanea, sp.; Sapindus affinix, Xewberry; JExndnx anliqua, Dawson; 
Trapa borralix, Ileer; T. microphtjHa, Lesquereux. 

Paxlcapoo and Laramie. 

The flora of this formation lias been preserved in the sandstones ns 
leaves and fossilized woods; coal seams occur, but not in as great number 
as in the Edmonton. As the plants are scattered through the formation 
a greater variety have been found, many of which possibly may be found 
in the lower part and in the Edmonton. The list is a long one, but has 
not been compiled hitherto into one. The determinations are by Sir 
J. W. Dawson and D. P. Penhallow. 

List of Tertiary plants:— 

Onoclca senxibilix, Newberry; Sphcnoptcrix (juijottii, Lesq.; \S. blom- 
strandi, Ileer; Lastreafixheri, Ileer; D avail in (Stenoloma) tenuifolia, Linn; 
Equisctum a relic um, Ileer; Thuga interrupta, Xewberry; Sequoia couttsii, 
Heer; S. nordcnskioldii , Ileer; S. langsdorfii, Ileer; Ghjploslrobus curopcus. 
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Brngl.; Pntlorarpilex ti/mltii, Dawson; 'Pa,radium orrhlmlale, Newberry; 
T, dixlirhnm inform mu, I leer; Ta.rilrx alril-i, I leer; Lrinna (spirndclla) 
xrulala, Dawson; Phrai/milrx h\i.\ iS'nVpaxsp,; Phdanvx nobi/ix, Newherry; 
P. nii/nokluii, Newberry; Caxlanea sp.; Qnnviw up.; Q, rllixiana, Lesq.; 
Gli/plaxlmbnx enropenx, lleer; Ti/pha up.; Miijiiiitlwmiiplii/lliim i/randi- 
ftilinm, Penhnllow: Clintoniu ohlont/ijolia, l’enhullow; Papains niu/rri, 
Lesq,; oblrila, Dawson; /'. dapluiai/enoidrx, Ward; /’. rirhardxoni, lleer; 
P. acrrifolin, Newlierry; 1\ nrlirn, lleer; P, i/rnrlrim, Newberry; P. iirrroxa, 
Newherry; Sali.v rwana, lleer; 8. laramiana, Dawson; Saxxajrax xrltri/nii, 
Dawson; Cori/lux amrrirana Joxxilix, Newherry; C. manjaarrii, Forbes; 
Alnilex i/nindi/alia, Newberry; Cari/a anlit/narnin, Newberry; Jnt/laim 
Irrontrana, Lesq.;./. riupixnin, Lesq.; J, Schimpcri, Lesq.;,/. rhamitoidcs, 
Lesq.; ■/. orridrnlalix , Ncwbcrrv; ■/. lanrijolia, Knowllon; ./. acniunutla, 
A Braum; Viburnum oral inn, Pcnballow; V. xaxfodrhnmxr, Dawson; V. 
axperum, Newberry; V, Cahjarianum, Dawson; V. o.ri/rarraidrx, Dawson; 
V. laiirrolalam, Newlierry; 8Utpindnx a/Jinix, Newberry; MsenUts anlirjna, 
Dawson; 8jpnpharorarpophijUam iilbrrlnin, Dawson; PaFmrnx vain mbit, 
lleer; Conmx rhumnejoUa, Web.; Cervix parrijolia , Lesq.; I'hijllikx veno- 
xux, Newberry; P. mrncounx , Newlierry; 7\ raparinaulrx, Newlierry; 
Nehtmhivm xaxkulvhvcnxr , Dawson; Trapn bomdix , lleer; Calalpa rraxxi- 
Jolia, Newherry. 

Gkxkhal, Dksckiptio.v op tiib Foumations and Auras. 

A general resume of the extent and coal content of the measures of the 
three coal horizons previously enumerated is here discussed, with refer¬ 
ences to reports in which full details may he found. The lowest horizon 
is discussed first. 


Koulanic Formation. 

This being at the base of the Cretaceous, and near the limestone beds 
which represent the Carboniferous and Devonian, is exposed only in 
and near the Rocky mountains. 'Flic faults and uplifts which bring up 
the limestone beds have also elevated these coal measures, hut a great 
part has been denuded. As the general system of mountain building 
for the outer ranges of the mountains is a series of fault blocks dipping 
mostly to the west, these blocks have often remnants on their rear 
slopes of the overlying Kootanie, and the coal measures are usually 
to be found against the next .succeeding fault block. Within the moun¬ 
tains the coal fields arc generally found in long narrow strips between 
the ranges. The thickness of the formation which is coal-bearing reaches 
a maximum in the Elk lliver valley of 4,700 feet, in which there are twenty- 
two workable scams. The minimum is to the cast, and in the foothills 
has been found to be not much over 200 feet, with only three good coal 
scams. In addition to the Alberta areas the Kootanie is also found on 
the western slope within the Province of British Columbia. This is the 
Elk River or Crowsnest field—perhaps the most important in Canada. 

The Alberta areas are not individually as extensive, but are distributed 
from near the International Boundary to near the Athabaska river. 
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Tlio base of the measures is generally marked by n heavy bed of 
sandstone, above which is a succession of sandstones and shales rich in 
coal seams, varying in thickness in I he ditl'ercnt liehls, The lop of the 
formation where the coal seams are found is marked by coarse eon- 
glomerate in the southern areas, but liner toward the north. 

lJum.su Coi.umhia Areas. 1 

The areas in Urilish Columbia, on the Elk river, arc divided into 
two portions. The southern one—for which Fornie is the largest ship¬ 
ping point—has a length north and south of about thirty miles, and a 
maximum width of twelve or thirteen miles, with an estimated area of 
230 square miles. The coal-bearing rocks have in several sections been 
found to have a. thickness as great as 4.700 feet. In this area, there are 
twenty-two workable seams, with a total of 210 feet of coal, 100 feel of 
which are estimated as workable. 'Fins would give a total workable coal 
content for the district of 22,000,000,000 tons. 

The coal is a high grade bituminous, occasionally running into anthra¬ 
citic. The majority of the seams are used for the manufacture of coke, 
but steam coal is a product as well. The collieries are situated at Coal 
Creek, near Ferine, Michel, Morrissey and Ilosmer. The northern part 
of this coal field extends from about twenty-four miles north of Michel 
creek, to the height of land at the Kananaskis river, a distance of nearly 
forty miles. The width does not exceed seven miles as a maximum, 
and toward the north diminishes to a vanishing point at the source of 
the Kananaskis. 

'Idle area has been computed to be about 140 square miles, and the 
number of workable coal seams is large. In one place, Aldridge creek, 
for example, it is estimated at sixteen square miles, with a total thickness 
of 103 feet of coal. If 100 feet be extracted, then, on the assumption 
that the whole area of 140 miles is of equal value, the total coal may be 
estimated at, say, 100,000,000 tons per square mile, or a total of 
14,000,000,000 tons. 


Alberta Areas. 

The areas in Alberta crossed by the Crows Nest branch of the Canadian 
Pacific railway within the mountains, including those mined at Coleman, 
Frank, Lille, Bclleview and several other collieries, are discussed under 
the two following headings:— 

Coleman Area." 

The Coleman area is a narrow belt, or fault block, with the measures 
dipping to the west. It can be considered to have a breadth of one and 
a half miles, and its longitudinal extension, although not definitely known. 


■sum. nep., u. a. Dept., iuuu, pp. so-uo. 
Sum. Rep., G. S. Dept., 1901, pp. 75-79. 
Sum. Rep., G. S. Dept., 1905, pp. 59-GO. 
=Sum. Rep., G. S. Dept., 1902, pp. 1G7-179. 
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is approximately thirty miles. 'The measures nro known lo have seams 
aggregating over 100 feel of coni, nml if . r )0 feel he nssinned for workable 
thickness, this represents a total of 2,000,000,000 Ions. 

Hlairmore-Frank Area . 1 

The Bluirmore-h'runk area is irregular in outline, ami probably twenty- 
live miles long by two to three miles wide. The coal content is probably 
over 50 feel of workable coal; though possibly not all of it can be readied, 
owing lo the many faults and flexures in the formation. Ail estimate 
of fifty square miles, from which say 30 feel might possibly be won, would 
give for this area approximately 1.500,000,000 Ions. In general 
character, the coal in the Coleman, Blairmore, and Frank areas is a 
bituminous coking, and steam coal, with from 10 per cent to 14 per cent 
ash. 

Livingstone Area." 

An important area not yet thoroughly prospected is crossed by Living¬ 
stone, Ilighwood, and Sheep Creek upper waters. On the south branch 
of Sheep creek important seams have been discovered, and it may be 
assumed that, within an area of sixty miles in length, workable seams 
underlie, averaging more than a mile in width. The quantity of eoal 
available can only be approximately estimated; but if 30 feet only be 
assumed as it probable thickness, the total available might amount lo 
1,500,000,000 tons. 

Moose Mountain A read 1 

The Moose Mountain area south of Morley forms an oval ring, embrac¬ 
ing an exposure of limestone forming Moose mountain. The beds are 
much thinner than within the ranges, and show an evident tendency 
toward a loss of coal also. Two seams of coal have been opened on 
the east side of the mountain, of 7 and S feet in thickness, respectively. 
In each of the seams the character continues to be of good grade steam 
coal, as the appended analyses will show. The formation is cut by several 
streams, the valleys of which give access to the scams, and a great deal 
of this coal will be mined. Further prospecting in this area is reported, 
and a thick seam of 20 feet added to the above coal content. 

The area is, roughly speaking, twenty-five miles long; and as it encircles 
the mountain, an average width for this length may be taken us one 
mile of available ground. This area, with 15 feet of eon 1, should produce 
250,000,000 tons. 

Cascade AreaA 

The Cascade area extends from south of Ivnnnnnskis river to within 
about twelve miles of the Saskatchewan. The coal measures are not 

’Sian. Rep., G. S. Dept-, 1902, pp. 167-179. 

“Sum. Rep., G. S. IJept., 1903, pp. 83-87. 

“Sum. Rep.. G. S. Dept., 1905, p. 67. Moose Mountain district, by D. P. 
Caimes, No. 96S. 

‘Part B, Annual Report, Vol. I. (1SS5). Part D, Vol. II. (1SS61. Sum. Rep., 
1903, p. SS. Sum. Rep., 1904, p. 107. Cascade Coat Basin, No. 949. 
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continuous throughout this whole extent, hut are interrupted l>y denuda¬ 
tion and folds at the headwaters of the Caseade and Panther rivers. The 
beds to the south of Kananaskis river are divided iu the centre by an 
anticline into two arms that narrow to two folds, which gradually pass 
upward, and are eroded away. North of this stream to the How valley 
there is a thick block of measures dipping to the southwest, with a decided 
trough in the upper members of the series. At the northern end there 
are ten coal seams, each over *1 feet in thickness: the thickest of the upper 
ones reaching to feet. The total of these seams amounts to OS feet. 

From Wind mountain northward the masses are planed off to the 
slope of the sides of the How valley, and at Canmore mining is all below 
the level of the entrances, and the beds are found very much folded. 
North of the How the coal in a large block east of Caseade mountain is 
being mined from the Cascade river at Bankhead. 

No great area of coal land can be looked for between the Cascade 
and Panther rivers; though there are some beds not eroded from the hills 
at the centre of the valley. North of the latter stream several seams 
have been found. North of Ked Deer river the section shows fifteen 
seams, between 4'-G", and 11 feet in thickness, giving a total of 94 feet. 

The coal found iu the various parts of the area varies in composition 
from anthracite, to bituminous. 

In the portion on the Cascade river and south to the Kananaskis, 
the lower seams may be said to be anthracite, or anthracitic; while in 
some places, the upper ones approach bituminous. In the northern 
part of the trough, north of the lied Deer, bituminous coals are found. 
Any estimate of the total amount of the anthracite would be entirely 
tentative, as the coal varies in hardness: but in an area forty miles long, 
and half a mile wide, the lower seams should be nearly all anthracite; 
and if we allow only 24 feet as the available part of these seams, we have 
a total of 400,(100,000 tons of anthracite. The softer grades over the same 
area should amount to as much, and, allowing a working thickness of 
50 feet in the area north of the Red Deer—ten scpiare miles—and a 
similar amount for the Wind Mountain area, there should be a total of 
1,200,000,000 tons. 

East of this Cascade basin there are only two areas that appear to 
contain coal of economic importance. 

Palliscr Arm. 1 

This area, is crossed by Panther river, which almost divides it into 
two parts. The total coal area available is not over six square miles. 

The coal seams are not many in number, and a 5 foot scam might be 
mined over a limited portion, so that a total of 20,000,000 tons may 
be estimated as the total possibilities of the area. 


Cosligan Arca." 

This area lies to the cast of the Palliscr, and is a better block of coa: 


'Cascade Coal Basin, No. 909, p. 34 
Cascade Coal Basin. Xo. 909, p. 3. r 
Iir-p., 1904, pp. 11G-121. 
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and Sum. Rep., 1907, pp 
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36 


GEOLOGICAL SURVJ5V, CANADA. 


rocks, The scums lire noL numerous, however, arid although four or 
five lire known on llie western edge of the husin, there appeal' to be only 
two workable seams with about S feel of coal outcropping at 1 lie east. 
The area is triangular, with the widest part along Panther river, extending 
north to the Hod Deer river. The possible area to be mined is perhaps 
less than twelve square miles, and the total coal on this assumption is 
about 00,000,000 tons. 


Sheep Creek Areas. 

Northeast of the extreme range of the Cascade coal basin, two areas 
are known to occur within the mountains; but as they have been very 
slightly prospected, no estimate of their extent has been made, other 
than their delineation on the map. 

Bighorn Basin . 1 

From the Saskatchewan north, an outer range of mountains reaches 
nearly to the Brazeau river. Behind this the coal measures are exposed 
on several streams, and are found to contain about CO feet of workable 
coal. The character is bituminous, and probably coking. The area 
is not well defined, but is known to be thirty miles long, and workable 
in some parts for a width of two miles. If an attempt at an estimate of 
the total tonnage is made on the basis of this area, it might be safe to 
assume thirty square miles, with a thickness of 50 feet of coal, which 
would give 1,400,000,000 tons. 

The best section of the measures is obtained on the south branch of 
the Brazeau river. Nine seams varying from 14'-5" to 3'-ll" are 
found, with a total thickness of COM" of workable coal. 

Other coal areas north and east of this, near the mountains, are reported, 
but it is in a country not fully mapped. If it can be assumed that the 
same measures arc again exposed, the estimate of the available coal can 
be considerably added to. Between the Brazeau and the Saskatchewan 
a second outer range of limestone lulls can be seen, and this would indicate 
other coal areas, provided the measures do not thin out, as they do to 
such an alarming extent from the Cascade basin eastward through the 
Costigan, or from the south end of the Cascade eastward in the Moose 
mountains. 


Belly River Coal Formation. 2 


The second coal horizon lies above the ICootanie, and is separated 
from it by dark marine shales, which represent a period of depression 
in which this part of the continent was below sea level. The rise which 
followed was arrested when the surface of this deposit reached sea level, 
and vegetation again spread over the plain. The remains of this vegefa- 


LSum. Rep., G. S. Dept., 1900, pp. 72-73. 

Sum. Rep., G. S. Dept., 1907, p. 33. 

“Report on the Region in the Virinity of the Bow and Belly rivers. 
Dawson, Report of Progress, 18S2-4, Part C. 
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lion, compressed lo coal, form an important Held; for although llie 
scams are not thick. Hie quality in the western portion of the exposed 
part is above the general average of lignite, and approaches true coal. 
In Saskatchewan it has so far been found to contain very thin seams 
of inferior coal in the northern part of the area, and possibly a, 4 ft. 
scam in the southern border. 

The general distribution of the rocks of this formation, as exposed at 
the surface, is shown on the map (No. 1,010). The shape of the area 
there shown, is roughly that of a duck’s head and neck, and over the part 
comprising the head, few exposures of coal are noted; but there arc 
chances that settlers may find in their wells indications of coal. 'Phis 
portion owes its exposure lo a slight anticline in the beds which brings 
them to the surface along a line that follows the direction of the roll. 
The other portion, the neck, is the great depression, too wide lo be called 
a valley, into which the waters of the Belly, Bow, and lied Deer rivers, 
drain. The formation westward disappears beneath the trough which 
runs through McLeod northward past Calgary, but reappears in several 
narrow bands in the foothills. At the northwest corner of the map, 
in the Peace River country, two areas in which coal is found are regarded 
as of the same age as the Belly River formation. 

The principal exposures of coal in this formation are on the Belly 
river near Lethbridge. The coal is of a belter grade than in the beds 
above it in the same vicinity. 

South of Lethbridge the exposures include a few on the Milk River 
ridge, and one on St. Mary river about six miles above its mouth, with 
a thickness of 3'-S". At Lethbridge the main seam is 5'-(>", and 
is mined at several localities nearby. Other seams are noted below 
the mouth of Little Bow river—one of 3'-3"; and, ten miles above 
Medicine Hat, a 4 ft. seam is exposed in the river bank. At Stair two 
seams, 4 feel and 5'-3", were mined for a lime. The thicker one re¬ 
appears below the bend, and has been traced as far as twenty-five miles 
below Medicine Ilat. 

Small scams have been found as far as the mouth of Red Deer river. 
On this stream three seams are known below' the mouth of Bull Pound 
creek, having thicknesses of l'-3", l'-G", and 3'-6", which are evi¬ 
dently at about the same position in the series as the Lethbridge seams. 
On Bow' river the Lethbridge, seam is represented by a 4'-0" seam, in tp. 
17, R. 17, west of the 4th meridian, and, according to Dawson’s map, 
should pass the Canadian Pacific railway near Banlry station. 

On the eastern slope of the depression the Lethbridge seams should 
be represented by the coal found around the western base of the Cypress 
hills; the whole formation underlying the rocks forming that elevation. 
Near Irvine station a 4 ft. seam has been found, which has unfortunately 
not been analysed; but it is probably lignite. 

The continuation of the beds eastward under the rocks of the plains 
can only be conjectured; but it is thought that they may thin out con¬ 
siderably and lose their coal-bearing character. Such occurrences as 
the drift coal below Prince Albert, and coal in the drift near Souris, 
Manitoba, are possibly evidences of tliis continuation. 
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In the Foothill#.' 

In the strip which rims through the foothills large portions nrc not 
prospected, but for one iiren nt least we have more details, This com¬ 
prises the foothills south of the main line of the Canadian I’aeitic rail¬ 
way, as far as I liglnvood river. On the Sloney reserve, south of Morley 
station, there is a G ft. seam in tin’s formation. Several exposures on 
Jiimpingpound and Elbow rivers have workable seams. The old 
Sheep Creek coal mine, south branch Sheep creek, is in this formation. 
Seams are reported south of this on Ilighwood river. Near Kananaskis 
station, the Rocky Mountain outer range overrides these beds, but it 
is not known whether or not they contain coal. Seams of lignilic coal 
in the mountains probably belong to this formation, since they appear 
to be higher beds than the coal-bearing ones just within the mountains 
farther down the stream, and identified as k'ootanie. 


Peace /I’/’irr. 3 


Two areas of these rocks are known in the l'eace River country: one 
in Alberta reaching from Smoky river to the valley of Peace river, and 
extending northwesterly up that stream. Thin seams only are known. 
An analysis of coal from one of these on Smoky river is given. 

Nearer the mountains, in the area belonging to British Columbia, 
better exposures have been found; and near the canyon of the Peace 
river, seams as thick as !) feet are reported, though most of those from 
which analyses were obtainable, are of scarcely workable dimensions. 


The area over which the Belly River formation is exposed is not far 
short of 25,000 square miles. If a workable seam of 4 feet were found 
to occur under this area, an enormous amount of coal would eventually 
be procured from the earth. This estimate would probably lie excessive. 
Take as productive a total of this 5,000 square miles, with 4 feet of 
coal: the figures for tonnage would approximate to 13,000,000,000 tons. 

Edm ontox-La n axi i e Coal Formations.® 

In Saskatchewan, the Laramie formation occupies the summit of 
some of the plateaus, and portions of elevations such as the Cypress 
hills. It is quite evident that, from a great portion of the plains these 
rocks have been worn awav, and what remains is merely the lower portion 
of the formation which is generally coal-bearing. 

In Alberta the coal-bearing portion is called Edmonton formation, 
and forms there a trough filled along the centre by heavy sandstone 

‘Moo^e Mountain district. Bv D. P. Cairnes, No. OfiS. 

“Report of Progress, 1875-0, pp. 0, 53. Report of Progress, 1879-80, pp 117, 
H9, 134-130 B. Report of Progress, 1882-1884, pp. 25-39 M. 

“Report on Northern Alberta, Annua! Report, 1SS0, Vol. If., Part R, and 
Report of Progress, 1873-4, pp. 17-05. 
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deposits of Tertiary n^e—Liu* fuskupoo .scries, 'l’liis trough widens 
towimls tlie north, and also Hattons, exposing a larger area of coal rocks 
than in the southern pari. The productive area, therefore, forms u 
hand surrounding the central sandstone portion, and dipping under it. 
On the eastern side the re-appearance from lielow is often accompanied 
by more or less disturbance, such as folds or waves, and faults. In 
this portion the effect of pressure has consolidated the coal to a greater 
extent, hence its character is improved. 

The general description of the coal horizons of the Edmonton forma¬ 
tion is summarized in Mr. .1. 15. Tyrrell's report on Northern Alberta, 
and is concise enough to be inserted in this sketch. On page. MS E of 
Vol. II, Animal Report of the Geological Survey of Canada, ISSli, he 

“Of lignite coals, the only seam of any considerable! thickness at 
present known in the fuskupoo series (just above this coal formation) 
outcrops on the North Saskatchewan, twelve miles above the mouth of 
Yapeoo or Buck creek, in township -it), range 7, west, of the 5lh principal 
meridian. The outcrop of the seam is very much obscured bv land 
slides, but in one place a thickness of 15 feet of lignilie coal was 

measured, and the bottom of the seam was not seen, fn another place, 

live miles distant, this seam was seen to have a thickness of S feet, 
'faking, therefore, 1 as the mean thickness of this seam throughout 
the five miles down the river, and assuming that it extends for at least 
a mile over cither side of the river valley, this area would be underlaid 
by 1-11),000,000 tons of lignitic coal. This appears to be the same coal 

horizon that is represented by a thin seam both on the upper part and 

near the mouth of l’askapoo or Blindman river, and at the trail crossing 
on Rosebud creek. 

“Al the to)> of the Edmonton series, between 400 and 500 feet below 
the last mentioned seam, there is a very persistent coal horizon that is 
seen cropping out on the North Saskatchewan with a thickness of 25 
feet, on the Red Deer with a thickness of 10 feet, on Devils fine creek 
with a thickness of 4'-0", on Threehills creek with a thickness of over 
2 feet, and on Kneehills creek with a thickness of 4 feet. It is impos¬ 
sible, at present, to compute the enormous amount of lignite, but the 
following figures may be given as the quantity that may be relied on 
with considerable certainty as occurring in the immediate vicinity of some 
of the above outcrops. 

“On the North Saskatchewan the seam was seen to extend in a straight 
line for three miles, retaining its thickness of 25 feet; and for several 
miles farther, large outcrops were seen that could not easily be 
measured. It was also, in one place, seen to extend a mile back from 
the river. If we take then a length of three miles of this seam, a width 
of a mile on each side of the valley, and a thickness of 20 feet, in order 
to allow for any local constrictions, this small area would be found to 
contain over 150,000,000 tons. On the Red Deer river the seam con¬ 
tains 12,500,000 tons per square mile; on Devils fine creek, 5,500,000 
tons per square mile; on Kneehills creek, 5,000,000 tons per square 
mile, and in the valley of this latter stream the seam was traced for from 
two to three miles down the creek. The line of outcrop of this seam 



40 


GKOI-OGll'M, SU1IVKV, CANADA, 


Ims, therefore, been traced more or less continuously for 180 miles, mid 
ns will lio .soon by referring to llio preceding pages, Iho lignite ooids id, (lie* 
outcrops woro of good quality. 

“Throughout tlio Edmonton series llierc nro vnrions oilier ooid sonins 
of grcider or loss extent, ninny of which will bo opened ns llio oonnlry 
becomes more fully developed; but llio one Hint uppenrs to bo mosL 
persis'cnl is found id. u, height of nboul 100 feet shove Iho boltom of the 
series. At the mouth of Rosebud creek this scum wns found to linve 
n thickness of 0'-10", while on J3ntllo river nnd Meeting creek, it hus 
a thickness of 4 feet, representing 5,ODD,000 tons per sipmre mile. This 
is essenliully the sumo coni horizon Unit is lignin seen id Edmonton, oil 
the North Saskatchewan, though it is linrdly likely that the snme sen in 
is continuous throughout.” 

Alberta: Localities of Exposures of Edmonton Coal. 

Few exposures of coni nro known south of the Little how river. 'Phis 
district hits not, however, been thoroughly examined, nnd the proximity 
of the Lethbridge mines—which produce a better grade than most of 
the con Is of this formation—has discouraged prospecting. 

On the Bow river, near Crowfoot, crossing, two seams of 3 feel, nnd 
4-'(>" respectively, seem to be worth working. A small mine has been 
opened on Crowfoot creek, by shaft, to a 0 ft. seam. 

On Bed Deer river, scams of 5 feet and G feet, are reported near the 
mouth of Rosebud river; and on a branch—Kncehills creek—a 4 ft. 
seam is exposed. 

Near the outlet from Buffalo lake two seams outcrop, the lower one 
occupying IS feel of beds. The lower part (3 feel) is good lignite; in 
the upper portion nboul 3 feet are also of fair quality. The upper seam 
outcrops above Tail creek, and it has a great thickness of shnly material 
inters!ratified with the coal; but there is at the top a clear bench of 5 
feet of coal. 

On Battle river a few of the seams of this horizon arc exposed. At 
the mouth of Meeting creek a seam of 4'-G" appears on the west bank, 
and others probably occur above this. 

Under the town of Edmonton a couple of seams are being worked. 

1 hose, though not above G feet in thickness, are of a good class for domestic 
use. The same seams underlie a large area in this vicinity, and are 
worked at many points. The principal mines arc here, and at Morinville, 
north of Edmonton. 

Skirting the edge of the sandstones which occupy the central part of 
the coal areas, it will be noticed on the map that, there is in the northern 
portion a persistent coal band. On the Red Deer river it appears to 
have only 5 feet of good coal in its upper part; but where this upper 
seam crosses the Saskatchewan above Edmonton it is a very valuable 
deposit, which is generally spoken of as the Big seam. This has 25 
feet of coal, divided, 10 feet from the top, by 12 "inches of shale. The 
continuation of this seam crosses the Pembina river, near the location 
adopted by the Grand Trunk Pacific, and will here certainly be mined. 
There are several heavy coal seams exposed, showing thicknesses of 2G 
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foci, 10 foci, 18 feci, uml ti lower one of fl foot. Analyses of those lire 
given in I lie table, 

Exploration of the northern oonlimiiilion of the field has been limited; 
the outlining of the area being about all that has boon attempted. Heavy 
bods of coal are found on the Alhabaska above MeLeod river, that may 
represent the horizon of the big seam of the Saskatchewan. In the nar¬ 
row band that intervenes between the sandstone of the centre of the trough 
and the disturbed area of the foothills, these coal beds undoubtedly 
reappear, and valuable coal beds have been found in them. There arc 
probable repetitions of these beds all through the foothills as the 
latter, especially to the north, are formed of rooks which have been 
faulted along lines parallel to the mountain ranges, so that the beds are 
repeated many limes. In the country along the route to the Yellow- 
head pass, coal-bearing rooks of this formation arc found close to the 
mountains. 

The geological structure of this area is not well known, and, there¬ 
fore, there is no attempt on the map to indicate the seams or coal areas. 
On the Pembina, Bnizenu, and Saskatchewan, heavy lignite seams arc 
known to outcrop in the band as marked. An analysis of the coal at 
Itoeky Mountain House, near the confluence of the Clearwater and 
Saskatchewan, shows it to be of belter grade than that farther down 
the river. 

On Red Deer river a 10 ft. scam, in range VII, west of the 5th meri¬ 
dian, is of this horizon, and west of Cochrane,at the Old Row ltiver mine, 
two seams which arc reported as being 4'-0", and 7 '- 7 " thick, res¬ 
pectively, arc certainly of better grade than anything east of this point. 

'I'his band crosses Sheep creek near the forks of the north and south 
branches, and lignites may there be looked for. On llighwood river 
a small seam is noted in range II, which is probably in this horizon. 

Behind the Porcupine hills the beds have not been traced, but nearing 
the Crowsncst river they arc found again. A 7 ft. scam near Cowley 
is probably in the Edmonton formation, as well as others on Pinchcr 
creek. 

It is impossible to make any just estimate of the total amount of coal 
in this formation, as the area over which it is spread is so extensive, and 
the thickness of the coal seams so uncertain, that, an over-estimate 
would probably be the- result. 

South of Bow river the eastern portion does not seem to have much 
coal exposed. If we assume that from the Bow river north, to Edmonton, 
the formation will average a workable 6 ft. seam, this alone, with its 
area of 10,S00 square miles, would give a total of 60,000,000,000 tons. 
Part of this area would not be productive; but on the other hand the 
heaviest seams at the top of the formation go under the sandstone cap¬ 
ping of the trough, and may be reached from the area not here considered 
as coal-bearing. Again, the northern portion not here considered in 
the estimate, will certainly be able to furnish many millions of tons. 
The strip near the foothills is more certain in its coal-bearing possibilities, 
as seams reported as high as 20 feet in thickness are found north of the 
Saskatchewan, and at intervals, smaller ones are known near the bound¬ 
ary, to the south. This area may roughly be called 400 miles long, by 
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(i miles wide, or over 2,000 square mill's, This, with mi average of 
(I foci of coni, represents u possibility of 11,HDD,1)011,0110 Ions of (food 
lignite: oven approaching I rue coni in ninny pluccs, 

Stixktilcltnnui .twin . 1 

This is the portion of the Kdmonlou-Iairnmie previously referred to, 
which is not subdivided us iu Alhertu into two foruiutions. 'The ex¬ 
posures of Laramie eonl lire mainly iu the southern portions of Sas¬ 
katchewan mill Mnnilolm. Resides the ureus shown on the limp, it 
limy he noted lluit, others in the north, especially on the suinniils of 
the more elevnled portions, may lie found by boring through the stirfuee 
soil, mid the possibilities of supplying the norlliern purls of the treeless 
country with servieeuble fuel will be much inerensed, Reports of eonl 
senilis having been found in well borings neur Prince Albert, linve nlso 
been lieuril, bill no definite informulion is lit blind. 

In the Cypress hills, mid on the Coteiiu, these beds occur in the elevnled 
portions of the eounlry; but. cnsl of the Colenu there seems to he u bnsin 
in which they dip down to the ensl, mid so underlie the nreu traversed 
by the Souris river. The erosion of the valley of this stream in its great 
bend south into Dakota has separated the Souris urea from its eoiilinua- 
tion iu southern Manitoba, which is found again iu 'Turtle iiiountain. 

The area that is best known is the vicinity of Kslevan on the Souris. 
Mining has been carried on here for several years. 'The seams are found 
exposed on the river banks, and located elsewhere by boring. An N ft. 
seam is mined, though on some of the properties, near Ricnfait, this 
is thickened up to Id feet. Over a large part there are, per section, 
at least 7,000,0(10 tons of lignite available. Might townships of this 
vicinity would, therefore, have a possible 2,000,000,000 tons. Coal 
will lie found north to near Woyburn station, and west of this, outcrops 
have been recorded on the Souris, in Ip. It, R. Id. Along the International 
Rouudary, in about the same longitude, seams are exposed on ltig Muddy 
creek, draining Willowbunch lake. 'These are of low grade lignite, 
and the seams are respectively It feet and d feet in thickness. At the 
crossing of Poplar river, in Ip. I, R. 20, west of the 2nd meridian, there 
is an exposure of an IS ft. seam of lignite of about, the same quality of 
coal as at Souris river. 

Near the old Mounted Police post at Wood mountain, seams of 0 
and d feet respectively have been opened, and have proved good domestic 
fuel. 'The same may be said of exposures at Willowbunch settlement. 
West of this the lignite beds underlie portions of the Swift-current plateau, 
In the Cypress hills a 4 ft. seam is recorded at the head of I.odgepole 
creek; so that, with the scattered areas in which coal seams have been 
found, exclusive of the Soups area, there are nearly 1,001) si pm re miles 
on which there is good chance of finding'coal. 'This area is capable 
of producing, for every foot thickness of coal worked, 3,720,000,000 
tons, which, with the smallest workable thickness of 4 feet, means 
13,000,000,000 tons. 

‘Ann. Report, Vo!. I., 18S5, part C. 

Ann. Report, Vol. XV., 1902-8, parr V. 
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TIk; elevation called Tmilc mminliiiii, near I lit* International Huuudury 
in IWunilobn, rises above 11 plain of denmintion wliieh i.s underlain by 
shales of tlio upper part of tlie Cretaceous. '1’lie liill is composed mostly 
of Stanly beds belonging lo the top of liio formation, some of wltieii lire 
undoubtedly of (lie snme a^e its the Kdmonlon series, Lignite seams 
have been found near Hie base where the surface deposit is easily pene¬ 
trated. Higher up the slope there is a thicker mantle of drift, and owing 
to there being less settlement on the higher ground, this part remains 
unprospected, so that the known occurrences are as yet confined lo the 
lower slopes, On the summit of the hill coal is reported in two places. 
The thickest seam so far found is between (i and S feel, representing 
o,01 a >,000 to 7,000,000 tons per scpiare mile. 

The available area so far known docs not exceed forty-eight square 
miles, but if only a workable scam of 4 feet were found, the available 
coal for this area would be Hit),000,000 tons. 


CLASSIFICATION OF COAL. 

In the preceding description and estimate of coal content it is intimated 
that there is a great variety in the quality of the coals there mentioned. 
Our knowledge of these is gleaned from the analyses which have been 
made from time to lime. In the earliest there seemed lo be a tendency 
to disregard the moisture content, and some of the analyses are results 
obtained bv slow coking. Those give a different ratio between the fixed 
carbon and volatile matter from that obtained by fast coking. Fortunately 
in the majority of the analyses—especially with those made since 1SS0— 
the fast coking process was used, consequently a comparison of the coals 
so treated is possible. It is also assumed that, none of the samples 
which reached the assayers retained all the moisture originally contained, 
but were practically air dried. 


Various ratios used. 

Various schemes have been suggested for classification. In the classi¬ 
fication of English coals, the ratio between the oxygen and hydrogen 
percentages is used, along with that of total carbon. A suggestion has 
also been made for a very complex classification, under which certain 
classes based upon carbon percentages are subdivided according to hydro¬ 
gen percentage; a classification analogous to a division into generic and 
specific types. In Pennsylvania, for the harder coals, the practice has 
been to arrange the coals in order of fuel ratio; that is, the relation be¬ 
tween the fixed carbon and the volatile combustible matter. This 
system of classification answers very well for the eastern coals; but when 
considerable moisture is present there is less distinction under it between 
the lignites and the bituminous coals than there should be. A classifica¬ 
tion of the lower grade coals, according to moisture content, is imperfect, 


’Summary Report, 1902, p. 191. 
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ns under such a classification well solidified coals flint do not break down 
on drying, hut which arc high in hygroscopic moisture, fall into the same 
class as poor lignites with the same moisture content. 

Ratio Suggested. 

Tn the scale recently adopted hy the United Slates Geological Survey, 
namely, the relation between the total carbon and the total hydrogen, 
ultimate analysis of each sample is necessary; hence the use of this 
scale is applicable in but few of the records we have at our disposal; but 
to approximate the same relative scale I have suggested using our proxi¬ 
mate analyses and combining both the fuel ratio and the. moisture content 
in what might be called the “split volatile ratio,” as discussed in a paper 
before the Canadian Mining Institute, March, 1!)()S. 

In the classification which is introduced on a later page of the scries of 
analyses for the coal fields of the prairie provinces, this ratio is used. 

Split volatile ratio * yolatnec^lnistible; 

. Moisture + A Volatile combustible. 

The resultant numerical value lor the ratio as above indicated, if ap¬ 
plied to the following scale, gives the class to which the coal belongs. 

Scale of Ratios. 


Anthracite. 15 up 

Semi-anthracite. 13 to 15 

Anthracitic coal. 10 to 13 

High carbon bituminous. 0 to 10 

Bituminous. 3'5 to 0 

Low carbon bituminous. 3 to 3'5 

Lignilie coal. 2’5 to 3 

Lignite. l'O to 2'5 


To illustrate the working of this scheme, a series of analyses in which 
the calorific value of the coals is also obtainable, have been recalculated 
to enable the three elements: water, volatile combustible, and fixed 
carbon content, to make a constant quantity (in this case 100), and the 
analyses then plotted, so that, inspection of the diagram will give a better 
indication of the relative values. 

The following table gives (1) the ordinary analysis; and (2) the recal¬ 
culated amounts for ash free coal. This scheme is shown on diagram 
Xo. 1. The diagrammatic method lends itself very readily to comparisons 
of fuel values. On the upper portion is plotted, for each, the heat 
value in British thermal units, determined by experiment when reduced 
to ash free coal. 

The great disparity in the results is in some instances known to be 
due to the samples having been from very much weathered outcrops. 
Those from inside mines are marked by a cross. These maintain a high 
average among their associates; but one is evidently given a higher place 
than it deserves, probably on account of the large percentage of ash in 
the sample analysed. In the event of a small decrease in ash in the sample 
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burned in flic calorimeter, llic result expanded for tree coni might ensile 
go loo high. 

The lute experiments on the ■weathering of coal show enormous losses 
in calorific power after exposure to the air: and it can be assumed that, 
the majority of these samples are more or less affected, the mine samples 
along with the rest suffering thereby. 

The only series of tests that we can rely upon as being of fresh coal 
are, the United States tests inaugurated at St. Louis. An approximate 
maximum line is drawn on the diagram by inference from the same 
class of coals from this series. 

A minimum line might also, in a few eases, be got by selecting speci¬ 
mens from the outcrop, and testing them. 





















Pro/imat t; Analyses 


British Thermae L/nii#.. 
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Class in cation adaptep to CAnapian coals. 
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Split Volatile 7?htio 

Same coals arranged under 
Class i pi cat i on suggested for U.S. Coals. 
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So fur il Is apparent llml no system of classification win Ik? deemed 
perfect until Ilia armtifCotnuiiL gives not only n perfect gradation from 
lignite lo nnlliriicile, lint also a uniform, increasing or decreasing value 
in its heating properties, If the arrangement is hv calorific value, then 
the l>i t nun nous coals should lie at the head. 

In order to judge by comparison between the carbon-hydrogen ratios 
and the split volatile, the series of coals given in the report on the opera¬ 
tions of the coal-testing at St. boms. I'.Mtl (Professional Paper No. ‘IS), 
page Kit), are arranged in diagrammatic form under both ratios, and the 
calorific values plotted for each, The carbon-hydrogen ratio gives a 
very acceptable curve for the calorific values; but there are marked 
variations from it, which show several classed too high, and some loo 
low, 

With the same set of specimens, and using the proximate analyses 
of the air-dried coals, they have been rearranged by the split volatile 
ratio, and again plotted in the same manner. The curve for the poorer 
coals is steeper, but the arrangement does not show much more aberra¬ 
tion from a normal curve than in the diagram for the carbon-hydrogen 
ratio. The classification adopted for the Canadian coals seems not 
to fit this series of analyses, on account of the greater degree of air drying 
that the Canadian samples have, apparently, been subjected lo, The 
result is that probably, for fresh coals examined in the same manner 
as the St. Louis samples, the split volatile ratio for lignites should not 
go much above 2'25, and the other classes be lowered in like proportion. 


LIST OF COAL OCCURIIUNCUS. ARRANGED IiY SPLIT 
VOLATILE RATIO TYPE. 

In this list the associated coals of Elk river, R.C., are included. 
Analysis of each will be found in the general list following this:— 

AXTII HAWTIi. 


Anthracite mine: Scam 


linnkhend: Seam Nee 2. 
Canmorc mine: Seam N< 


ile 



S Eli I - ANTI I RAC IT 13. 


Panther river. Palliscr i 
Outcrop near Antliracit 

Marsh mine. 

Panther river, Palliser : 

1890—4 


i: upper seam. 
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vnlnt lie 


Cnnmoro mine: commercial snmplc. 

“ : Scdlock prospect. 

Sheep crock: Hums location. 

Camnorc mine: Scdlock prospect. 

Marsh mine: section in (Stilly iicnr. 

Sheep creek: Hums location. 

Panther river: south branch. 

Cnntnore mine: Senm No. 2. 

Marsh mine: section in gully nenr. 

Sheep creek: Hums locntion. 

Hlnirmore, Alta., coal from near. 

Morrissey, B.C.: mine No. 4, steam coal.... 

Cnnmoro seam at, Bow river. 

Cnntnoro mine: Senm No. 1. 

“ : Scam No, •!, outcrop. 

Panther river: Costignn seam, cast outcrop, 

Cnnmoro mine: Scam No. f>. 

“ : “ 0. 


r>'-n" 

K'-S" 

f.'-fi" 


12 '(12 



North edge Costignn area. 

Cnnmoro mine: Senm No. -I, in mine. 

Marsh mine: section in gully cast. 

Coxcomb mountain: See. 34, tp. 23. R. 7, W. of 5th . 


4'-2" 

3'-l" 

4'-0" 

3'-0" 


19-48 

10-34 

10-21 

10-10 


IIIGTI CARBON BITUMINOUS. 


Costignn basin, western upturn: 270 feet from top.. 

Panther river 
Costignn bnsir 
Near Thorne i 
Knnnnnskis ri 
Costignn 


;. w. of cth.. 


. gullv n. 

smashed senm nt, west edge Costignn. . 

: Senm 104 feet below Costignn seam.., 

tine, head of Bragg creek. 

er, near I omhstone mountain. 

_ senm nt B on south side. 

Tine river, Canyon ereek. 

Sheep ereek: Sees. 10 and 30, tp. 10, R. £ 

Coal creek, Femie: No. 4 mine. 

Mnrsh mine: senm in gully nenr. 

Costignn basin, Scalp Creek area. 

Coleman: Senm No. 4, coking. 

Marsh mine: senm in gullv. 

Anthracite: senm nenr bridge. 

Snow creek. At headwaters of. 

Sheep creek south: Sec. 30, tn. 10. R„ 5, W. of 5th. 

Cascade area north of Red Beer river. No. 10. 

Michel, B.C.: No. 4 mine. SO feet below highest worked. 

Thome mine: top seam near. 

Cascade basin, north of Red Beer river: No. 3. 

Coal creek. Femie, B.C.: upper senm No. 2 mine.. 


Michel, B.C.: No. 3 

File river.. 

Con! ereek, Femie: No. 


-, iiighest seam worked.. 

below S ft s 


Moose mountain: See. 8, tp 23, R. 0, W. of 5th. 
North Saskatchewan river. Bighorn river: No. 3. 

Morrissey mine No. 1: steam coni. 

Cascade basin, north of Red Beer river: No. 5... 

South Brnzenu river: Seam No. S. 

South Urn zeal l river: Seam No. 4 . 


3’-r>" 
4'-0" 
11'-0" 


3'-0" 
11 '-0* 
10'-0" + 


15'-0" + 

tv-tr 

s'-tr 

G'-10'' 

O'-O" 


11 '- 9 " 
5'-itr 


o-ss 

9 -04 


8-92 
8-57 
8 -54 
8-51 


■8 


7-GO 


7-01 


7-DO 
6 -98 
6 -83 

0-50 

G-49 
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Ponce river, ftt cnnyon. 

North Snsknt flic van river, Colin 
" “ Bighorn 

South Brnzenu river: Senm No. 1 


<B40 
0 -38 
(B35 


BITUMINOUS COAL, 


Cnscndc hnsln, Prow mountain. lied Beer river. 

Livingstone river, Nort.lnvo«t Iirimeli. 

Hcnd of Mill end Pinelier creeks. 

South Brnzenu river: Senm No, 2... 

North Saskatchewan river. Colin ereek. 

Cnscndc bnsin. Prow mountain, Bed Deer river. 

Livingstone river, nenr mountains. 

Coleman: Seam No. 2. steam eonl. 

North Saskatchewan river. Bighorn river: No. 1. 

Soutli Brnzenu: Senm No. .. 

South fork Oldirmn river. 4 miles nbove south branch.. . . 

South Brnzenu river: Rig «cnm. 

Frank—eonl from within 2 mdc«. 

South Brnzenu river: Senm No. 0. 

Mnrten ereek: Jubilee senm. 

Mill creek, 4 miles nbove null. 

Livingstone river: See. 35. tn. 10. R. 3, W, of Slh. 

Colemnn, 4 mile north of: middle senm. 

Elk river, Prospect tunnel on Aldridge ereek. 

Red Beer river, Cascade lmsm nenr Prow mounlnin. 

Forgetmonot ridge: See. 2d. tp. 21, R. 7, W. of Ctli. 

St. Mary river, at Boundary. 

Marten ereek, Peter seam. 

Sheep Creek south: See. 20, tp. 19, R. 4, W. of 5th. 

Marten creek, 2nd crossing. 

Sheep Creek south: Sec. 30, tp. 19. R. 4. W. of 5th. 

Elk river near Station. A10, opposite Elk lake. 

Shows coal mine, Fish ereek: Sec. 7. tp. 22, R. 3, W. of 5th. 


5 'R2 

5 .81 
5 -78 
5 -70 
5 -74 



5-24 
5 U0 
4-99 
4 .83 


4-53 


4-50 

4-43 

4-40 


LOW CARBON BITUMINOUS COAL. 


Between Pembina and McLeod Rivers headwaters. 

Elk nnd Knnnnaskis Rivers headwaters. 

Pine river, 5 miles above lower forks. 

Bow river nenr Coal creek: Sec. 22. tp. 27. R. 5. 

Pine river. Coal brook. 

Rclly river: Sherans mine at Coni Banks. 

Sheep Creek coni mine: Sec. 2, tp. 20, R. 3, W. of 5th. 

Stoney reserve, Morley. 

Pinelier creek: Government Indian farm. 

Lethbridge. 

Pinelier creek, 4 miles south of. 

Crowsnest river, near Lundbreck: tipper seam. 

Red Deer river, 4 miles below Williams creek. 

Pine river, East fork. 

1890- 


3 -48 


3 -20 
3-10 


3-10 

3-09 

3-01 





















COAL FJHLDS 01'" MAN I TO I! A, FTC. 
L1UN1TK— CmiHii mil. 


53 


Moose river, below Long Portage. Onr. 

Red Deer river, 13 miles above Ilimler lull. 

Jumpingpouml creek (Towers); bee. 10. t|i. g."i. H, ■ 


Jlntl 


Horseshoe Rend, Row river. 

Soul It Saskatchewan river. 104 miles above Mcdn 

Wood mountain, First hill, lowest seam. 

Sanders river, Swan river. Man. (small). 

Fort Franeis, Rainy river, (loose). 

Red Deer river, 0 tidies above Ilimler lull. 

South Snskntehewnn river. Medteine Hat: 10 miles above 

Dow river, Horseshoe Itend... 

Wood mountain, near 3rd meridian. 

I,one creek, S. of Kstevan: bee. -’2, t p. I, it. b, west of 2nd 

Souris river, nortli side, 1 mile west Short creek. 

South of Lae la ltonde, Sask. Deported lit. 

Wood mountain, llav lint. 

Souris river near mouth of Long creek.. 

“ Selwyn'.s Dorehole: bee. |>. tp, 2, It n west 

of 2nd.’. 

Cypress hill-, branch of bodge creek. 

Trnvtinow river, tp. 03, Alberta. 

Stair, South Saskatchewan river. 

“ from 320 feet in, at. .No. 0 level. 

Souris river, lienr mouth of Look creek. ^ . 

Wood mountain, Fir-t hill... 

Poplar river. (Porcupine creek). 

Souris river. Sutherland mine... 

Souris river, near mouth of Lon); creek. 

Diet Muddy creek at Doundnrv. 


Souris river near Roche Pcrcce. 

Souris river near mouth of Long creek. 
Dig Muddy creek, lowest lignite thin... 


ANALYSES OF COALS. 

.Reference numbers in tables are for Hie‘following publications:— 

1. Report on the efficiency of various coals used bv the United Slides 

Ships, 1S93-95. Bureau of Equipment, Washington. 1S9,">. 

2. Report on the efficiency of various coals used by the United Slates 

Ships, 1S95-00. Bureau of Efficiency, Washington, 1S07. 

3. Report on the efficiency of various coals used by United States Ships, 

1S96-98. Bureau of Equipment, Washington, IS!)!). 

4. Operations of the coal-testing plant at St. Louis, 190-1. United 

Stiites Geological Survey, Professional Papers, Xo. -18. 

5. Preliminary report on the fuel testing plant, St. Louis, 190.). Bull. 

United Stales Geological Survey, Xo. 200. 

0. Report of Minister of Mines, B. 1902. 

7. Reports Geological Survey, Canada, to Vol. XVL , 
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8. Report of tlio Doparlment of the Interior, Ciuimln, 1SS1, p. 52. 
t). Second Report of Progress ill the laboratory of the Second Geological 
Survey of Pennsylvania, tS7(i-78, liy A. S. MeCreatli. 

10. Report Michigan Geological Survey, 1005. 

11. Suinnmry Rejiorl, Geological Survey, Canada, 100(1. 

10. Report of the Section of Chemistry and Mineralogy, G. S. C., No. 058. 

13. Cascade Coal Hasin, by D. R. Dowling. No. 040. 

14. Unpublished analyses by F. G. Wait, Geological Survey, Canada. 

15. Summary Report, Geological Survey, Canada, 1007. 

1(1. Report on the 40th Parallel, by G. M. Dawson. 

17. Moose Mountain district, Alberta, by D. D. Cairnes. Xo. 008 

18. Report of Minister of Mines, U. C., 1001, p. 1IS5. 

It). Report of Minister of 'Mines, R. C., 1000, p. 110. 

20. Report Michigan Geological Survey, 1004, p. 107. 

01. Geological Survey of Pennsylvania, 1805. 

22. Geological Survey of Pennsylvania, 1SS0, Pt. 1, p. 2G7. 

23. Geological Survey of Pennsylvania, Report of Laboratory, 1S7G-7S. 

24. Minerals of Nova Scotia, by E. Gilpin, Halifax, 1001. 

Analyses of Canadian coals are generally made from small samples, 
which arc, probably, more or less air-dried. The United Stales coals 
in the first five references are from large lots fresh from the mine. The 
air drying loss is, therefore, given along with the analysis of the air dried 
sample. 

































LIST OF INDIVIDUALS AND COMPANIES MININ'!! COAL 
IN THU VROVINCUS OF ALL? HI IT A AND SASKATCII- 
KWAN, DURING 1907. 


Nolr .—Most of (Ills iril'ot'Niiilion is compiled from n report issued by 
the Interior Dc'|mrlmenl, entilled 11 Report with respect to Coal Liiml.s 
in the Provinces of Alberta. mid Saskatchewan, 1907:” signed liv II. II. 
Rowalt. 

Smnll operators noL included in (lie above report are obtained from 
Annual Report of the Department of Public Works of the Province of 
Alberta, J900. 

Auikiita. 

The total output, of coal for 1900 is given as 1 ,3S5,000 Ions—an increase 
of seventy per cent over that for 1905—and is divided into the following 

Lignite. 00:1,780 tons. 

Bituminous. 54(1,1)23 

Anthracite. 235,597 

Coal used in cuke production. 10.'?,980 " 

Coke produced. 09,841 “ 

The output for 1907 is reported to be about 1,SOU,000 tons. 

International Coal and Coke Co., oj Coleman. 

Operating at Coleman. Capacity, 1,000 tons per day. One hundred 
and seventy-six coke ovens. Output, steam coal, sold to Canadian 
Pacific railway; coke, to smelters of Boundary country. 

Operating at Lundbreck. Mine about ready to ship. Domestic coal. 

Canadian American Coal and Coke Co., oj Frank. 

Operating in tp. 7, ranges 3 and 4, west of 5th meridian. Output, 700 
to 800 tons of steam coal per day, disposed of to Canadian Pacific railway. 

The West Canadian Collieries, Limited, oj Blairmorc. 

Two mines in operation at Lille and Bellevue. Output, 400 tons 
per day, each. At Lille, Belgian coke ovens are installed. The coal is 
washed by Lubrig process. 

Hillcrest Coal and Coke Company of Ilillcrest. 

Output of mine about 200 tons per day. 

The Leilch Collieries, Limited, oj Passburij. 

Plant for mining being installed on their property, tp. 7, range 3, west 
of 5th meridian. 

1890—5V 
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Breekenridye and Lund Coni Company, Limited, of Lundbrcck. 

Operating in tp. 7, range 2, went of 5th meridian, Producing about 
200 tons per day. Domestic coal. 

Western Coal, and Oil Consolidated, of Fincher Creek. 

Lands situated in tps. 5 and 0, range 2, west of 5th meridian. Pros¬ 
pecting operations being curried on. 

Alberta Railway and Irriaation Company. Limited, of Lethbridye. 

This Company owns 10,000 acres of land in tp. 0, ranges 21 and 22, 
west of 4lh meridian. The output is about 1,200 tons per day, mainly 
for domestic market. 

Diamond Coal Company, Limited, of Lethbridye. (Formerly Bul- 
wcll Coal and Iron Mines Company). 

Prospecting in tp. 10, range 21, west of 4th meridian, north of Leth¬ 
bridge; about ready to operate. 

Canada West Coal and Coke Co., of Taber. 

New plant installed at Taber to increase output to 1,000 tons per day. 
Present shipments about 250 tons. Domestic coal. 

Reliance Coal Mining Co., Limited, Taber. 

Operating in tp. 10, range 10, west of 4th meridian. Near Crows Nest 
Branch, Canadian Pacific railway. Output about 100 tons per day. 
Domestic coal. 

The Consolidated Coal Mining Company, and The Domestic Coal 
Company, of Taber. 

Operating in tp. 10, range 17, west of 4th meridian. Output about 
50 tons per day each. 

Near Medicine Ilat, three small coal mines—from seven to ten miles 
west, on the Saskatchewan—are operated during the winter. 

Pacific Coal Company, of Bankhead. 

This Company has a lease of 5,600 acres of coal lands in the liocky 
Mountain Park, east of Banff. The output is 1,000 tons per day of 
anthracite, and 300 tons briquets, nut size, made from the fine anthracite. 

The Canadian Anthracite Co., of Canmore. 

The mine is situated at Canmore, and is operated by the II. W. McNeill 
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Minin/,' Co. II produces <100 Ions of coal per day. The fine coal is 
washed, and the total output in used by the Canadian Pacific railway, 

Messr,i. P. Hums and Company, of Calgary, 

This Company has acquired coal lands on Sheep creek, tps, 18 and 
If), ranges 0 and 7, west of the 5th meridian. Prospecting work is being 
carried on. 


Kneehill Coal Company, of KnechiU. 

This Company is operating in tp. 20, range 23, west of 4th meridian, 
producing fifty tons per day during winter. For domestic use. 

The Morinville Coal Company, of Morin vUle. 

Operating at Morinville, about twenty miles north of Edmonton 
The output is about 300 tons per day, disposed of to the Canadian North¬ 
ern railway. 

The Alberta Coal Mining Company, Limited, of Edmonton. 

'i’his Company is engaged in development work on land in tp. 55, 
range 25, west of 4th meridian. 

Standard Coal Company, Limited, of Edmonton. 

This Company's mine is on River hot No. 22, of Edmonton settlement. 
Output 100 tons per day, for the domestic market. 

The Parkdale Coal Company, of Edmonton, 

Producing about forty tons per day at its mine on River Lot No. 
24, Edmonton settlement. Domestic coal. 

Saskatchewan Coal Company, of Edmonton. 

Operating on River Lot No. 28, of the Edmonton settlement. Output 
about twenty tons per day. 

The Brenner-Milncr Coal Company, of Edmonton, 

Producing about thirty tons per day from its mine on Lot No. 42, 
Edmonton settlement. 

Mr. JVm. Humberston, of Edmonton. 

Operating on River Lot No. 12, Edmonton settlement, and producing 
about thirty tons per day. 
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The .S I rat henna Coal Company, Limited, of Slralheona, 

Operaling on Biver I,ol. No. 7, Kdinoiitou HcltI< miiciiI , mid producing 
about 1(10 Ions per ilny, domestic coal. 

The Edmonton (Jmd Company, Limited, of Edmonton. 

Ojtcniliiif' oil set', IS, Ip. 53, range 33, west of 4111 meridian, willi mi 
oulpul of lil'ly Ions per day. 

Messrs. Fraser and Freeman, of Clover liar. 

Operating on see. 5, Ip. 53, If. 23, west of 4lh nieridiiin. Their out pul 
is about thirty Ions per dnv. 

The, Milner Coal Company, of Edmonton. 

Operating on sec. 7, tp. 53,’range 23, west of 4th nieridiiin, mid pro¬ 
ducing idioiil thirty tons per dny. 

Messrs. Daly and. Lindsay, of Clover Bar. 

Opcrnting on sec. 7, tp. 53, rnngc 23, west of 4tli mcridinn, mid pro- 
dneing idiout lliirtv tons jicr dny for the domestic ninrkct. 

There nre ninny oilier ojiernlors in the Province Hint nre probably 
not included in the above lists, mid from the Public Works report for 
1900, the following might be mentioned:— 

Sturgeon mine, at Nnmao, operated by C. S. Carnegie. 

Big Island mine, at Strnlheona, operated by the Wetaskiwin Coal Co. 

White Star mine, at Stratheona, by McKenzie and Blnin. 

Black Diamond mine, at Linehnm, by Cooper and McPherson. 

Crockford mine, at Medicine ITat, by Crockford Bros. 

Galbraith mine, at Cowley, operated by R. J. Galbraith. 

Crowfoot mine, at Gleichen, operated bv the Blackfoot Indians 

Banner mine, at Namao, operated by Watson Bros. 

Thrcehills, several small operators on Thrcehills creek. 


Saskatchewan. 

The total output of the mines in Saskatchewan for the year ending 
March, 1907, was about 150,000 tons. The largest part came from 
the mines near the Souris river. 

Western Dominion Collieries, Limited, Taylorton. 

Operating in tp. 2, range 0, west of 2nd meridian. The output is 
about S00 tons per day, during winter, and 200 tons during summer. 




C'OA U KlKUl.S OK MANTI'OUA, KTC. 7 l 

The Manitoba and Saskatchewan Coal Company, a/ Bicnfail, 

Operating near Itiunf/iit, and newly equipped and remly to liundle n 
larger outjnit limn tlie J00 Iomm per tiny now being produeed, 

The Eureka Coal and Brick Company, of Estcran, 

Operating in Ip. 2, range 0, west of 2nd meridian. Output about 
200 tons per day, 

The Roche Perrrc Coal Mining Company, oj Roche. Pcrcce. 

Operating in tlie same vicinity, with an output, of about 151) Ions 
per day. 

Ten oilier small mines are working in tlie winter as a rule, in the 
vicinity of Kslevan and the Souris mines, with an estimated output of 
200 tons per day, for this period. 




ANALYSES OF COALS NOT INCLUDED IN 
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'I'l’ans. Royal Society of Canada. Second Series. Yol. IX, 
See. IV, I!)0H. 

Further F.xplorations in the Canadian Kooky Mountains. J. Norman 
Collie. The Geographical Journal, Yol. XXI, No. f>, May, 1003. 
'i'he Str;ili#rnphie Position of the Judith Itiver Beds nnd their Correlation 
with the Belly Itiver Beils. ,1. 15. Hatcher. Science, New Series, 
Yol. XVIII. pp. 211-212, 1003. 

Description of a Cardiocorns from the CrowsnesL Coal Field. ,1. F. 

Whitenves. Ollaira Xaluralinl, Yol. XVII, No. 3, May, 1003. 
Six Weeks in the Canadian Kooky Mountains. Hermann Woolley. 

Alpine Journal, Yol. XXI. Condon, 1003. 

On the Cower Jaw of Ih'i/pinna anin iarrannalnn (Cope). C. M. Cnmhc. 

Ollaira Xaluralinl, Yol. XYH, 1003. 

On the sipninioso-pnrietid crest of two species of horned Dinosaurs from 
the Cretaceous of Alberta. L. M. Cnmbc. Ollaira Xaluralinl, 
Yol. XYIII, 1004, and Trans. Royal Society of Canada. Second 
Series. Yol. X, KKM. 

Notes on Tertiary Plants from Canada and the United Slates. T). P. 
Penludlow. 'Prims. Koval Society of Canada. Second Series. 
Yol. X. See. IV, 1004.' 

Notes on Special Features of Coal Minin# in Hie Crowsnest, 15. C. 
J. McEvoy. Journal Canadian Minin# Institute. Yol. YII, 

1904. 

Notes on the Crowsnest Coal Field, British Columbia. .Tames Ash¬ 
worth. Canadian Minin# Review. Yo!. XXY, No. 5. December, 

1905. 

'I'he Stratigraphy of the Cascade Coal Basin. D. 15. Dowlin#. Journal 
Canadian Minin# Institute. Yol. YIIT, 1905. 

Bankhead Coal Mines. C. M. Ilcntella. Journal Canadian Minin# 
Institute. Yol. YJII, 1905. 

Bankhead Coal Field, Alberta, Canada. J. M. Turnbull. Colliery 
Guardian, January 27, 1905. 

On the Tooth-structure of Mcnnhippun wentoni (Cope). L. M. Lambe. 

American Geologist. Yol. XXXY, 1905. 

A New Species of Ilydracodon from the Oligocene of the Cypress Hills, 
Saskatchewan. L. M. Lambe. Trans. Royal Society of Canada. 
Second Series, Vol. XI, 1905. 
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Fossil Horses of llie Oligocenc of the Cypress Hills, Saskatchewan. 
L. M, Lambe. Trans. Jloyal Society of Canada, Second Series, 
Vol. XI, 

Boremys; a new Cheloninn genus from the Cretaceous of Alberta. L. M. 

Lambe. Ottawa Naturalist , Vol. XIX, 1000. 

The Anthracite Breaker of the Pacific Coal Company at Bankhead. 
Lewis Stocked and B. It. Warden. Canadian Mining Institute, 
Vol. IX, 1000. 

Cretaceous Section in the Moose Mountain District, Southern Alberta. 
D. B. Dowling. Bull. Geological Society of America. Vol. XVII. 
June, 1900. 

The Coals and Coal Fields of Alberta, Saskatchewan and Manitoba. 
D. B. Dowling. Journal Canadian Mining Institute, Vol. X, 1007, 
and Canadian Mining Journal, April 15, 1007. 

On a new Crocodilian Genus from the Judith River Formation of Alberta. 
L. M. Lambe. 'Frans. Royal Society of Canada. Third Series, 
Vol. T, 1907. 

Geology and Palaeontology of the Judith River Beds. T. W. Stanton and 
j. B. Hatcher. Bull. 257, United Slates Geological Survey. 
Description of a Canadian Species of Pelloceras. Dr. J. F. Whileaves. 

Ottawa Naturalist, Vol. XXIII, No. 5, 1007. 

The Coal Fields of Alberta. D. B. Dowling. Economic Geology, Vol. 
IV, No. 1, 1909. 

Geological Survey Reports. 


(Numbers are from “Catalogue of Publications.”) 

94. Observations on the North West Territory on a journey across 
the plains to Roekv Mountain House, returning by the Sas¬ 
katchewan River. A. R. C. Selwyn. 1S73-4. 

94. On the Country between Red River and South Saskatchewan. 
Robert Bell. 1873-4. 

101. On the Country west of Lakes Manitoba and Winnipegosis. 
Robert Bell. 'lS74-5. 

101. On the Country between the Upper Assiniboine River and Lakes 
Winnipegosis and Manitoba. J. W. Spencer. 1S74-5. 

10S. Boring made on Swan River near Fort l’elly in 1S75. A. R. C. 
Selwyn. 1S75-0. 

109. On the Boring Operations in the North West Territory in the 
summer of 1875. R. W. Ells. 1S75-G. 

147. Report on Boring Operations in the Souris River Valley. A. R. 
C. Selwyn. 1879-80. 

147. Report on an Exploration from Port Simpson to Edmonton. G. 
M. Dawson. 1S79-S0. 

154. Preliminary Report on the Geology of the Bow and Belly Rivers 
Region, Alberta. G. M. Dawson. 1SS0-S1-82. 

1G7. Report on the Region in the Vicinity of the Bow and Belly Rivers, 
Alberta. G. M. Dawson. 18S2-S4. 



COAT, I'lKLDS OK MANITOBA, NTC, 10f> 

107. Report on Purl of the Rnsin of Athubuska River, with Map. 
Robert Hell. 1882-84. 

107. Analyses of Cools nrnl Lignites of the North West Territories. 
G. C. llo(Vnmni). 1882-84. 

212. Preliminary Report on the Hhysieul find Geological Features of 

l’art of the Roclcy Mountains. G. M. Dawson. Hart H, Yol. I, 
1885. 

213. On the Cypress Hills, Wood Mountain and Adjacent Country. 

R. G. McConnell. Part C., Vol. 1, 1SS5. 

237. On n Part of Central Alberta and Saskatchewan. Ry J. B. 
Tyrrell. Part E„ Vol. II, 1SS0. 

204. Notes to accompany a Preliminary Map of the Duck and Riding 
Mountains, Manitoba. J. B. Tyrrell. Hart E., Yol. Ill, 
1SS7-SS. 

200. Report on Exploration of the Glacial Lake Agassiz in Manitoba. 
Warren Upham. Part E„ Vol. IV, ISSS-Sti. 

324. Report on a Portion of Northern Alberta, Lesser Slave Luke to 

Peace River. R. G. McConnell. Part I)., Vol. V, 1S0O-O1. 

325. Report on Northwestern Manitoba. J. B. Tvrrell. Part E., 

Vol. V, 1890-91. 

442. Part I, Contributions to Canadian Palaeontology, Vol. T. On the 

Invertcbrata of the Laramie and Cretaceous rocks in the vicinity 
of the Bow and Belly rivers, Alberta. J. F. Whitcavcs. 1SS5. 

443. Part II, Contributions to Canadian Palaeontology, Vol. I, No. 4. 

On some Cretaceous Fossils from British Columbia, the North 
West Territory, and Manitoba. J. F. Whitcavcs. 1SS9. 

703. Report on the Geology and Natural Resources of the Country 

traversed by the Yellowhcad Pass Route from Edmonton to 
Tele Jaunc Cache. Jas. MeEvoy. Part D., Vol. XI, 1S9S. 

704. Report on the Geology of the West Shore and Islands of Lake 

Winnipeg. D. B. Dowling. Part F., Vol. XI, ISOS. 

710. Summary Report for 1900 contains— 

Report on Crowsncst Coal field. Jas. MeEvoy, pp. S5-95. 
This is also No. 717, Part A., Vol. XIII, 1000. 

761. Summary Report for 1901 contains— 

Report on Crowsncst Coal Fields. W. W. Leach, pp. G9-S1. 
Collections made on Red Deer River, Alta., and description of 
Turtles from Cretaceous rocks. I.. M. Lambc, pp. S2-SS. 
This is also No. 702, Part A., Vol. XIV, 1901. 

774. Contributions to Canadian Palaeontology, Vol. Ill (Quarto.) 

Part II. On Vertcbrata of the Mid-Cretaceous of the North West 
Territory, 1902. 

1. Distinctive character of the Mid-Cretaceous fauna. II. 
F. Osborne. 

2. New Genera and Species from the Beliv River Series. 

L. M. Lambc. 

816. Summary Report for 1902 conta‘".s— 

Notes on the Geology of Anthracite, Alberta. II. S. Poole, 
pp. 119-151. 



100 CIKOI.OGICA 1/ SUItVKY, CANADA, 

'[’lie BIuirmorc-Frunk Coal Fields. \V. W. Leach, pp. lOil-ISI, 
Eastern As«iniboiu mid Southern Mimilobii Conl Fields, D. 
Jt. Dowling, pp. ISM02. 

Nolen lo aeenmpuny it Contoured Plan of the Lower Slope of 
Turtle i\l otn i Lit in, Mimilobii. I). U. Dowling, pp. It),'{-203. 
'This Summary Report forms No. S17, Purl A., Vol. XV, 1002-03. 
Sit. Mineral Kesotirces Bulletin on Cool. Tlieo. Denis. 

S05. Siiiniiijtry Report for 1003 contains— 

Coni basins in the Rocky nionntnins in Sheep Creek and Cas¬ 
cade basins, 1), R. Dowling, pp. S3-01. 

'Phis Summary Report forms No. 800, Riirt AA., Vol. XV, 
1002-1)3. 

SOS. Report on the Coal Fields of Souris River, Saskatchewan. I). B. 

Dowling. Fart F., Vol. XV, Annual Report, 1002-03. 

S70. Contributions lo Canadian Palaeontology, Vol. III. Fart 1IT. 
On Dri/pl'.'iiiiurus incumnlun (Cope) from the Edmonton series. 
L. M. Lsmbe. 1004. 

S00. Summary Report for 1904 contains— 

Natural History of the National Fark. Frof. John Macoiin, 
pp. 109-105.’ 

Cascade Coal-basin. D. 15. Dowling, pp. 105-115. 

Costigan Coal-basin. D. 15. Dowling, pp. 110-121.j 
This Summary Report forms No. 000, Fart A., Vol. X\T, 1004. 
047. Summary Report for 1005 contains — 

'Fhc Northern Extension of the Elk River Coal Basin. D. B. 
Dowling, ])]>. 59-02. 

The Foothills of the Rocky Mountains, south of the main line, 
Canadian Pacific Railway. D. D. Cairnes, pp. 02-07. 

940. Report on Cascade Coal Basin. 1). 15. Dowling. 

059. Summary Report for 1900 contains—- 

Rocky Mountain Coal Areas between the Bow and Yellowhead 
Fasscs. D. 15. Dowling, pp. 00-73. 

008. Report on Moose Mountain. D. D. Cairnes. 

1017. Summary Report for 1907 contains— 

Explorations in the Rocky Mountains, The Bighorn Coal Area. 
D. B. Dowling, pp. 32-34. 

The Cascade, Falliser and Costigan Coal basins. G. S 
Malloch, pp. 35-41. 
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YUKON. 


1887. Maps Nos. 271, scalo (10 if 


*200. Yukon district, by G. M. Daw 
275-277, HualoS m, = 1 in. 

295. Yukon anti Maokemde basins, by R. G. MoConnoll. 1889. Map No. 304. acalo 
■18 m. =1 in. 

987. Klondike gold Holds (preliminary), by R, (}. MoConnoll. 1900. Map No. 988, 

884. Klondike goicHiulds, by It. (1. McConnell. 1001. Map No, 772, hcuIo 2 in.= 1 in. 
*909. Windy Arm, Tugisli lake, by It. CJ. MoConnoll. 1909. Map No. 919, acalo 2 


913. Uppor Stewart river, by .1. Keolo. Map No. 938, Boalo 8 0 

951. Peolnnd Wind rivors, by Cluus. Camaell. Map No. 912, f Bo>»'d together. 

scale 8 m. = 1 in. J 

979. Klondiko gravels, by R, G. McConnell. Mai) No. 1011, scalo 10 ch.= 1 in. 

982. Conrad and Wliitoliorso mining districts, by I), D. Cairncs. 1901. Map No. 990, 
scale'2 in, = 1 in. 

1019, Klondiko Creek and Hill gravels, by It. G. McConnell, (french). Map No. 1011, 
scale 40 ch.=l in, 


MUTISM COLUMIJIA. 


_,. _ _ . .. Map No. 221, scale U ni. 

*235. Vancouver island, by G. M. Dawson. 1880. Map No. "247, scalo 8 in. =1 in. 

239. The Rocky mountains, geological structure, by It. G. McConnell. 1889, Map No. 
248, scale 2 m. = 1 in? 

293. Cnriboo mining district, by A. Bowman. 1S87. Maps Nos. 278-281. 

*271. Mineral wealth, by G. M. Dawson. 

*294. West Kootenay district, by G. M. Dawson 1888-9. Map No. 303, scale 8 m. = 


743. Atlin Lake mining division, by J. C. Givillim. 1899. Map No. 742, scale 4 m. = 

939. Rossland district, by R. W. Brock. Map No. 941, scale 1,G00 ft.=1 in. 

940. Graham island, by R. W. Ells. 1905. Map No. 921, scaled m.=l in., and Mai, 

No. 922, scale 1 m.=l in. 

986. Similkameen district, by Clias. Cninsell. Map. No. 987, scale 400 ch.=l in. 

988. Telkwa river and vicinity, by W. W. Leach. Map No. 989,. scale 2 m. = 1 in. 

99G. Nanaimo and New Westminster districts, by O. E. LeRoy. 1907. Map No. 997, 


ALBERTA. 


*237. Central portion, by ,T. B. Tyrrell. 1880. Maps Nos. 249 and 250, scale8ni.= 


324. Peace and Atliabaska Rivers district, by R. G. McConnell. 1890-1. Map No. 
330, scale 48 m. =1 in. 

703. Yellowliead Pass route, by -T. McEvoy. 1898. Map No. 670, scale 8 in.=1 in. 
949. Cascado coal-field, by D. B. Dowling. Maps (8 sheets) Nos. 929-930, scale 1 m. = 

968. Moose Mountain district, by D. D. Cairnes. Maps No. 903, scale 2 m. =1 in ; No. 
900, scale 1 m.=l in. 

SASKATCHEWAN. 


213. Cypress hills and Wood mountain, by R. G. McConnell. 1885. Maps Nos. 225 
and 226, scale 8 m. =1 in. 

601. Country between Atliabaska lake and Churchill river, by J. B. Tyrrell and D. B. 

Dowling. 1895. Map No. 957, scale 25 m.=l in, 

8G8. Souris River coal-field, by D. B. Dowling. 1902. 
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. Lake Witmipi')? (west shore), 1i 


■g (east shore), hy if, If, Tymill, 1898. Map No. 


NOKTIt WEST TERRITORIES. 

Hudson bay ami strait, by R, Hull. 1885, Map No, 22!), scale 4 
I. Hudson lmy, smith of, byA. I’. Low. 1886. 

1, Alluwupiskut and Albany rivers, by It, Hull. 1880. 

. Nortluim portion of tlio Dominion, by O, M. Dawson. 1880. 

200 in. = 1 in. 

,ramus bay and country oast of I [lulsnn bay, by A. I', Low. 

I. Ued lakn and part of Berms river, by D. 11.'Don ling. I8IM. Map 

1. Labrador peninsula, by A. l/ow. 1803. Maps Nos. 085 5 


■rs, by.L 13. Tyrroll. 1800. Map No. 008, si 


. Nurthorn portion of thu Labrador peninsula, b 
South Shorn Hudson strait and Hm-ava ha) 
Map No, 01)1), scale 25 tn.=l in. 

. North Slioro Hudson strait and Ifngavn bay, 
No. 000, seals 25 m. = l in. 

. Croat Boar lakn to Great Slave lake, by .1. M. 


215. Lako of the Woods region, by A. O. Lawson. 1885. Map No. 227, scale 2 in. = 

*205. Rainy Laku region, by A. C. Lawson. 1887, Map No. 283, scale 1 m. =1 in. 
200. Lako Superior, mines and mining, by E. D. Ingall. 1888. .Maps Nos. 285, scale 
•1 m. = 1 in. ; 280, scale 20 oh. = 1 in. 

320. Sudbury mining district, by It. Bell. 1890 1. Map No. 313, scale-1 m.=l in. 
327. 'Hunter island, by \V. IX. O. Smith. 3800-1. .Map No. 312, scale 1 in. =1 in. 
332. Natural Gas and Petroleum, by H. P. II. Brumell. 1800-1. Maps Nos. 


357. Victoria, Peterborough and Hastings counties, by F. D. Adams. 1802-3. 

G27. On tiie French ltiver sheet, by It. Bull. 1800. Map No. 570, scale 1 m. =1 in. 
G7S. Seine river and Lako Shebandowan map-sheets, by W. Mclnnes. 1897. Maps 
Nos. nSOand 500, scale 4 m. =1 in. 

723. Iron deiiosits along Kingston and Pembroke railway, by E. D. Ingall. 1900. 

Map No. 020, noale 2 m. =1 in ; and plans of 13 mines. 

739. Catleton, Russell and Prescott counties, byR. W. Fils. 1899. (See No. 739, 
Quebec.) 

741. Ottawa and vicinity, by R. W. Ells. 1900. 

790. Perth sheet, by R. \V. Ells. 1000. Map No. 7S9, scale 4 m. = 1 in. 

901. Sudbury Nickel and Copper deposits, by A. E. Barlow. (Reprint). Maps Nos. 

775, 820, scale 1 m. = 1 in. ; S24, 825, 804, scale 100 ft. = 1 in. 

902. Nipissing and Timiskaming map-sheets, by A. K. Barlow. (Reprint). Maps Nos. 

599, 000, scale 4 m. = 1 in. ; No. 944, scale 1 m. = 1 in. 

905. Sudbury Nickel and Copper deposits, by A. E. Barlow. (French). 

970. Report-on Niagara Falls, by ,1. W. Spencer. Maps Nos. 920, 907. 

977. Report on Pembroke sheet, by 11. \V. Ells. Map No. 000, scale 4 m.= 1 in. 

992. Report on North-western Ontario, traversed by National Transcontinental railway, 
between Lake Nipigon and Sturgeon lake, by IV. H. Collins. Map No. 993, 

998. Report on Pembroke sheet, by R. W. Ells. (French). Map No. 600, scale 4 
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QUEBEC. 


t, Mistassini ovpr-dition, by A, I’. Low, IHHi-B, Alnp No. 228, scalo 8 m,= 1 In. 

). Oompton, Stmistoad, Hcmioc, Itiolnnoml anil Wolfo connties, by |{. W. Kiln. 18811, 
Map No, 25 I (Sherbrooke sheet), hciiIo -1 in. = 1 in. 

). Megan tie, Bernice, Dorchester, LovD, llollciihiisso and Montmiigiiy counties, by 
It. W. Ells. 1887-8. Map No, 287, scale 40 oh.= 1 in. 

’. Mineral resources, by R. W. Ells. 18811. 


No. ftlO, hu..... . 

1). Auriferous doposilH, South-eastern portion, by 11. Chalmers. 1895. Map No, 007, 
scale 8 m. = 1 in. 

7. Eastern Townships, Tlirco LliverH shoot, by R, W. Ells. 1898. 

I Argenteuil, Ottawa and Routine counties, by Ii. W. Ells. 1899. [See No. 739, 
Ontario). 

1. Nottaway basin, by R. Hell. 1909. ‘Map No. 702, Hcalo 10 rn. = 1 in. 

I. Weils cm Island of Montreal, by E. D, Adams. 1901. Maps Nos. 87-1, 875, 870. 

1. Chilruigiumui region, by A. I’. Row. 1905. 

!. Timiskaminy map-sheet, by A. E. liarlow. (Reprint). Mapa No.a. 599, GOO, scale 
1 m. = 1 in. j 941, scale 1 m.= 1 in. 

1. Report on Copjier-bearing^ rocks of Eastern 'I'ownsbipa, by .T. A. Dresser. Map 

i, Report on Copper-bearing roclca of Eastern Townships, by ,1. A. Dresser. (French), 
I. Report on tile Pembroke sheet, by U. \V. Ells. (French). 

18. Reiiort on a Recent Discovery of Gold near Lake Alegnntio, Quo., by J. A. 

Dresser. Map No. 1029, scale 2 in. = 1 in. 4 

; 2. Report on a Recent Discovery of Gold near Lake Megnntic, Quo., by J. A. 
Dresser. (French). Map No. 1029, scale 2 m. = 1 in. 


NEW BRUNSWICK. 

218. Western Now Brunswick and Eastern Nova Scotia, by R. W. Ells. 1885. Map 

No. 230, scale ■! m.= 1 in. 

219. Carlcton and Victoria counties, by L. W. Bailey. 1885. Map No. 231, scalo 4 


2. Victoria, Restigonehn and Northumberland counties, N.B., by L. W. Bailey and 

W. Mclnnes. 1S8G. Map No. 251, scale 4 m. = 1 in. 

9. Northern portion and adjacent areas, by L. W. Bailey and W. Mclnnes. 1887-88. 
Map No. 290, scale 4 m.= 1 in. 

0. Temiscouata and Rimcmski counties, by L. W. Bailey and W. Mclnnes. 1890-1. 
Map No. 350, scale 4 m. = 1 in. 

1. Mineral resources, by L. W. Bailey. 1S97. Map No. 075, scalo 10 in.= 1 in. 

Now Brunswick geology, by R. W. Ells. 1887. 

9. Carboniferous systom, by L. W. Bailey. 1900. 1 B 

3. Coal prospects in, by IT. S. Boole. 1990. |Bound together. 

3. Mineral resources, by R. W. Ells. Map No. 909, acalc 16 m.= 1 in. 

NOVA SCOTIA. . 

i. Guysborough, Antigonish, Pictou, Colchester and Halifax counties, by Hugh 
Fletcher and E. R. Faribault. 1880. 

L. Fictou anil Colchester counties, by II. Fletcher. 1890-1. 

S. South-western Nova Scotia (preliminary), by L. W. Bailey. 1S92-3. Map No. 362, 
scale 8 m. = 1 in. 

1. South-western Nova Scotia, by L. W. Bailey. 1890. Map No. 041, scale 8 m.= lin. 
). Sydney coal-field, by II. Fletcher. Maps Nos. 052, 053, 054, scale 1 m.= 1 in. 
r . Cambrian rocks of Cape Breton, by G. F. Matthew. 1900. 

- Pictou coal-field, by K. S. Poole. ‘ 1902. Map No. 833, scale 25 ch.= 1 in. 


1042. Dominion of Canada. Minerals. Scale 100 m. =1 in. 

YUKON. 

805. Explorations on MacMillan, Upper Pelly and Stewart rivers, scale 8 m. =1 in. 
891. Portion of Duncan Creek Alining district, scale 0 m. =1 in. 

S94. Sketch Map KInane Mining district, scale 0 m. =1 in. 

910. Windy Arm Mining district, Sketch Geological Map scale 2 m. =1 in. 

991. Tantalus and Five Fingers coal mines, scale 1 m. =1 in. 



British Columbia. 

i. Cariboo Mining district, scale 2 in. =1 in. 

I. ShiiHwap Geological sheet, soale 4 in. =1 in. 

1. Preliminary edition, East Kootenay, scale 4 m. = 1 in, 

'. Geological Alap of Orowsnenb coal-fields, huiiIu ‘J in. =>1 in. 

.. West Kootenay Minerals mid Strlio, scale 4 m. = 1 in, 

!. West Kootumiy Geological sheet, scalo 4 in, =1 in, 

I. Boundary Crock Alining district, scale l m.=>1 in, 

). Nicola Coal basins, scale l in. = 1 in. 

.. Preliminary Geological Map of liossland and vicinity, scale 1,000 fl =1 in. 
)l. Topographical Map of Rossland. scale 400 ft. = 1 in, 

W. Rossland Alining camp, scale 1,200 ft. = 1 in. 


ALBERTA. 

694-500. Pcaco and Atbabaslca rivers, scale 10 in. = I in. 

808. Bluiimu.Prank coal-llelds, scale 400 ch.=l in. 

8112. Costigim coal basin, scale 40 cb.--= I in. 

1010. Coni Areas of Peace and Atbabaska rivers, scale 85 m. **1 in. 

MANITOBA. 

804. Alap of part of Turtlo mountain allowing coal areas, scale LJ m.— 1 in. 

ONTARIO 


227. Lake of tbo Woods sheet, scale 2 in. =1 in. 

*283. Rainy I.akc sheet, scale 1 in. =1 in. 

*812. Hunter Island sheet, scale 4 m. = 1 in. 

312. Sudbury sheet, scaled in.=l in. 

373. ii.ainy Iiiver sheet, scab' 2 in, — 1 in. 

5G0. Seine River sheet, scale 4 in. = 1 in. 

070. French River sheet, scale 4 m. -1 in. 

l'in. _ .(New Edition 1007). 
(New Edition 1007). 


, scalo 1 m. =1 in. 

S20. Sudhnrv district, Sndburv, scale 1 m. = l in. 

824-825. Sudbury district, Copper Cliff minee, scale 400 ft. =1 in. 

852. North-east Arm ot vermilion Iron ranges, Timngami, soale 40 ch. =1 in. 

8G4. Sudbury district, Elsie and Aturray mines,scalo ‘100 ft. =1 in. 

003. Ottawa and Cornwall sheet, scalo 4 m. =1 in. 

944. Preliminary Alap of Titnagami and Rabbit lakes, scalo 1 m. =1 in. 

9G4. Geolugioal Alap of parts of Algoma and Thunder bay, scale 8 m. =1 in. 

QUEBEC. 

251. Sherbrooke sheet, Eastern Townships Alap, scalo 4 m. = 1 in. 

2S7. Thetford and Coleraine Asbestos district, scale 40 ch.—l in. 

375. Quebec sheet, Eastern Townships Map, scale 4 m.=l in. 

671. Afontreal sheet, Eastern Townships sheet, scale 4 m. = l in. 

CG5. Three Rivers sheet, Eastern Townships Alap, scale 4 m. =1 in . 

6G7. Gold Areas in south-eastern part, scale 8 m.=l in. 

GG8. Graphite districts in Labelle county, scale 40 ch.= 1 in. 

918. Chibougamau region, scale 4 m.= 1 in. 

970. The Older Copper-bearing Rocks of the Eastern Townships, scale 8 m.= 1 in. 
1007. Preliminary Alap of townships east of Lake Tiiniskaming, scale 2 m.= 1 in. 

NEW BRUNSWICK. 

675. Map of Principal Alineral Occurrences. Scale 10 m.= 1 in. 

9G9. Map of Principal Mineral Localities. Scale 1G m. = 1 in. 


). Lake Sheliandowan sheet, s 
). Tiininkatiiing sheet, scalu 1 
>. Manitoulin Island sheet, sc 
i. Nipissing sheet, scale 4 in.; 
). Pembroke sheet, scale 4 m.; 
). Jgnace sheet, scale 4 m. = l 
i. Hnlihurton sheet, scale 4 m 
i. Manitou Lake sheet, scale * 
iO. Grenville sheet, scale 4 in. 
). Bancroft sheet, scale 2 m. = 
i. Sudbury district, Victoria i 
I. Perth sheet, scale 4 in. = 1 ; 




NOVA ,SCOTIA, 

812, Preliminary Map of Springhill onnl-linld, ncnlti 00 cli. = 1 in. 

8JW, Piotnuooiii-llold, soldo 20 uli.= 1 in. 

8U7. Preliminary Geological Plan of Niolaux and Torbrook Iron district, scale 20 oli.= 


027. General Map of I J rovinco showing (fold districts, scale 12 tn. = 
0:t7. LuipsiRivta Gold district, tioalo 000 ft, = 1 in, 

Ofu, Ilurrignn Gold district, HCalo -100 ft.= 1 in. 

005, Malaga Gold district, scale 200 ft. = 1 in. 

1012. Hrnokllold Gold district, scale 200 ft. = 1 in. 


Nom — individual Maps or Reports will bo ftirnisiiod free lobnmJi(U Canadian 
applicants. 

Applications should bo addimsud to tho Director, Geological Survey P,ranch, 
Depart,munt of Minos, Ottawa. 

Ib'INirtf) and Maps may bn ordered by the numbers prefixed to titles. 
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